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other  Engravings,  6s.  cloth, 

Stories  of 

Inven  ors  and  Discoverers 

IN  SC      NCE  AND  THE  USEFUL  AETS. 
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"  Justice  enacts,  that  those  hy  whom  we  are  most  benefited,  should  be 
most  honoured." — Dr.  Johnson's  Rambler. 
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"  Another  interesting  and  well-collected  book,  ranging  from  Archimedes  and 
Roger  Bacon  to  the  Stephensons."— .JiAejjffiwjre, 

"  No  better  present  could  be  put  into  the  hands  of  an  intelligent  lad  than  these 
Stories." — Notes  and  Queries. 

"  This  volume  is  one  which  no  man  in  England,  be  he  ever  so  cultivated,  need 
be  ashamed  to  peruse,  or  could  peruse  without  deriving  much  instruction  from 
it." — Mechanics!'  Magazine, 

"This  volume  is  particularly  interesting,  as  indeed  its  title  indicates,  and 
suggests  to  every  one  who  knows  anytliing  of  the  inventors  and  discoverers  in 
science  and  3x\.."— Builder. 


Stories  of  Inventors  and  Discoverer, 


"  To  boys  of  a  mechanical  tendency  this  book  will  be  a  valuable  incentive. .  . . 
The  whole  book  is  crowded  with  incident.  The  artistic  illustrations  are  plentiful, 
and  of  excellent  quality." — Daili/  News. 

"Another  of  those  semi-scientific,  semi-gossiping  books,  which  have  earned 
for  Mr.  Timbs  such  a  wide  and  deserved  popularity."— CW/ic. 

"  These  '  Stories  of  Inventors  and  Discoverers'  are  a  number  of  rapid  sketches, 
written  or  compiled  from  the  best  sources  by  the  accomplished  author,  of  the 
lives  and  triumphs  of  the  most  renowned  men,  who  by  chemical  and  mechanical 
genius  have  advanced  the  world."— Leader. 

"  This  last  book  is,  we  think,  Mr.  Timbs's  best  book." — National  Magazine. 
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JOHN  TIMBS,  F.S.A. 

"  We  have  seldom  had  occasion  to  notice  a  more  useful  and  well-timed  publica- 
tion than  this  unpretending  manual We  can  warmly  recommend  this 

modest  little  book,  as  containing,  in  an  intelligible  form,  all  that  is  necessary  for 
general  inquirers  to  learn.  Any  person  of  common  intelligence  could  gather 
from  this  book  a  fair  knowledge,  not  only  of  the  nature  of  the  mechanical  pro- 
cesses, but  of  the  theory  and  history  of  art.  And  we  are  bound  to  say  that  the 
disquisitions,  though  necessarily  very  succinct,  are  accurate  and  judicious  .... 
The  section  on  coloured  photographs  is  so  exceedingly  judicious,  that  we  are 

truly  glad  to  welcome  it A  treatise  containing  all  those  subdivisions,  and 

so  carefully  compiled,  though  not  perfect  in  its  arrangement,  deserves  the  praise 
of  being  called  a  perfect  compendium  of  the  subject." — Saturday/  Mevieie. 

***  "Painting  Popularly  Explained"  has  been  adopted  as  a 
Text- Book  in  the  Schools  of  Art  at  South  Kensington,  in  connexion 
with  the  Science  and  Art  Department  of  the  Committee  of  Council 
on  Education. 
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*#*  This  work  will  complete  the  Author's  Series  of  Six  Volumes, 
entitled  "Things  not  generally  Known,"  of  which  nearly  .50,00U 
Copies  have  already  been  sold. 
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With  Frontispiece  and  Vignette,  3s.  6d.,  Twenty-fifth  Tliousand, 

THINGS  NOT  GENEEALLY  KNOWN  FAMI- 
LIARLY  EXPLAINED. 
"  Any  one  who  reads  and  remembers  Mr.  Timbs's  encyelopiedic  varieties  should 
ever  after  be  a  good  tea-table  talker,  an  excellent  companion  for  children,  a  '  well- 
read  person,'  and  a  proficient  lecturer ;  for  Mr.  Timbs  has  stored  up  in  this  little 
volume  more  knowledge  than  is  to  be  found  in  a  hundred  books  that  might  be 
named." — AthencEum. 

With  Engravings,  3s.  6d.,  Fifth  Thousand, 

THINGS     NOT     GENEEALLY     KNOWN    FAMI- 
LIARLY EXPLAINED.    Second  Series. 
CoNiENis :  Old  English  Manners,  Ceremonies,    and    Customs;    Meals    and 
Housewifery ;  Herbs  and  Fruits.    Punch  and  Judy,  Old  Plays,  Pageants,  and 
Music.    Laws,  Legal  Customs,  Privileges,  and  Dignities.    Money,  Weights,  and 
Measures.    Home  Proverbs,  Sayings,  and   Phrases.     Phenomena  of  Life  and 
Death.    Funeral  Ceremonies.    A  Chapter  of  Weather-Wisdom.    Pictures  and  the 
Care  of  them.    Domestic  Science,  &c. 
"  This  Second  Series  of  Mr.  Timbs's  is  quite  as  good  as  the  First."— Criiic. 
With  Frontispiece  and  Vignette,  3s.  6d.,  Ninth  Thousand, 

CUEIOSITIES   of  HISTOEY,  with   NEW  LIGHTS. 
"  We  can  conceive  no  more  amusing  book  for  the  drawing-room  table,  or 
one  more  useful  for  the  school-room." — Art  Journal. 

With  Frontispiece  and  Vignette,  3s.  6d.,  Fifth  Thousand, 

POPULAE    EEEOES    EXPLAINED    AND    ILLUS- 
TRATED. 

"  We  know  of  few  better  books  for  young  persons."— Suilder. 

With  Engravings  of  the  great  Rosse  Telescope,  and  Davy's  own  Model 
of  his  Safety-Lamp,  3s.  6d.,  Fifth  Thousand, 

CUEIOSITIES   of  SCIENCE,  PAST  aud  PEESENT. 
"  We  should  have  a  poor  opinion  of  the  person  who  did  not  find  this  book 
very  agreeable." — AthewEum. 

*»*  The  Second  Series  of  "  Curiosities  of  Science"  is  nearly  ready. 

With  a  Frontispiece  by  John  Gilbert,  and  Twelve  Views  of  Pubhc  Schools, 
5s.,  Fifth  Thousand, 

SCHOOL-DAYS     OF     EMINENT     MEN:      WITH 
SKETCHES  OF  THE  PROGRESS  OF  EDUCATION  IN  ENGLAND. 
"  The  idea  is  a  happy  one,  and  its  execution  equally  so.    It  is  a  book  to  interest 
all  boys,  but  more  especially  those  of  Westminster,  Eton,  Harrow,  Rugby,  and 
Winchester;  for  of  tnese,  as  of  many  other  schools  of  high  repute,  the  accounts 
are  fall  and  interestuig."— iVoies  ayid  Queries. 

In  a  closely-printed  volume  of  800  pages,  price  14s.,  with  a  Portrait 
of  the  Author  from  a  Painting  by  T.  J.  Gttllick, 

CUEIOSITIES  OF  LONDON:  EXHIBITING  THE 
MOST  RARE  AND  REMARKABLE  OBJECTS  OF  INTEREST  IN 
THE  METROPOLIS,  PAST  AND  PRESENT.  WITH  NEARLY  FIFTY 
YEARS  PERSONAL  RECOLLECTIONS. 

"What  a  mass  of  information  is  collected  here! — how  great  the  toil,  how 
astonisliing  the  accuracy  shown  in  the  compilation !" — New  Quarterly  Revieic. 
***  Very  few  copies  of  a  large  edition  (3000)  of  this  work  remain  unsold. 
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tinder  all  circuinstances." — Ailrlress  of  ll.R.U.  the  I'rincc  Consort,  I'lnidviit  uf 
tIteSritish  Association,  at  Aberdeen,  1859. 
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CAPTAIX  M-CLINTOCK,  R.N.,  LL.D., 

THE   DISCOVEUER  OF  THE  FATE  OF  SIR  JOHN  FRANKLIN'S  EXPEDITrOS, 

ALTnotTGH  the  year  1S59  has  been  distinguished  by  its  stupendous  works  of 
mechanical  skill  and  construction,  and  by  many  other  well-directed  eilbrts  of 
energy  and  enterprise,  the  most  interesting  event  in  the  scientific  history  of  the 
period  is  the  discovery  of  authentic  evidence  of  the  fate  of  the  Franklin  Expedi- 
tion. This  final  work  has  been  completed  by  the  return  of  the  Fox,  under  the 
command  of  Captain  M'Chntock,  whose  portrait,  therefore,  has  been  selected  for 
the  embellishment  of  the  present  Year-Book;  the  presentment  of  Franklin  him- 
self having  ab'eady  appeared  in  the  Tear-Bojk  for  1350.  Nearly  fifteen  years 
have,  however,  elapsed  since  the  intrepid  Franklin  (on  May  19,  isio,)  sailed  from 
the  Thames  witli  the  Erehits  and  Terror ;  on  the  26th  of  July,  they  were  spoken 
in  Melville  Bay,  by  two  whaling-ships,  and,  although  some  traces  of  the  long-lost 
seamen  were  received,  the  solution  of  the  terrible  mystery  remained  to  be  dis- 
covered by  the  adventurous  navigator  whose  portrait  graces  the  present 
volume. 

During  the  long  interval,  several  Expeditions  were  sent  in  search  of  Franklin 
and  his  companions.  Four  were  despatched  by  way  of  Behring's  Straits ;  three  pro- 
ceeded overland;  and  twelve  by  the  Baffin's  Bay  route,  three  of  the  last  being 
fitted  up  at  Lady  Franklin's  own  expense.  The  first  traces  of  the  long-lost 
seamen  were  discovered  in  1850,  by  Captains  Ommanney  and  Penny ;  but  all  they 
learnt  was  that  Franklin  had  wintered  at  Beechey  Island  in  1846.  In  1854,  Dr. 
Bae,  an  officer  of  the  Hudson's  Bay  Company,  obtained  precise  intelligence  from 
some  Esquimaux  of  the  death  of  the  explorers ;  and,  on  his  return  home,  the 
Admiralty  awarded  10,000^.  to  Dr.  Eae  for  having,  as  they  stated,  "  by  virtue  of 
his  efforts,  ascertained  the  fate  of  the  Franklin  Expedition."  Nevertheless,  the 
Admiralty  ^-ad  misgivings  on  the  subject,  for  they  authorized  the  Hudson's  Bay 
Company  to  equip  a  small  Expedition  for  farther  search,  which,  however,  proved 
almost  fruitless. 

The  public  interest  was  far  from  satisfied  with  these  results;  and  re- 
doubled were  the  anxieties  of  Lady  Franklin,  who,  on  January  12th,  1856, 
addressed  a  letter  to  the  Lords  of  the  Admiralty,  which  contained  this  emphatic 
language : — 

"  It  is  my  humble  hope  and  fervent  prayer  that  the  Government  of  my  country 
will  themselves  complete  the  work  of  searc'ning  for  Sir  John  Franklin's  Expedi- 
tion which  they  have  begun,  and  not  leave  it  to  a  weak  and  helpless  woman  to 
attempt  the  doing  that  imperfectly  which  they  themselves  can  do  so  easily  and  so 
well ;  yet,  if  need  be,  such  is  my  painful  resolve,  God  helping  me.  It  may  yet  be 
the  lot  of  future  searchers  to  ascertain  all,  or  much  of  what  we  want  to  know, 
and  to  bring  back  some  journal,  or  some  precious  fragment,  otherwise  lost  to  us 
for  ever.  The  best  tribute  that  could  be  paid  to  the  first  and  ordy  mai-tyrs  to  the 
great  Arctic  discoverers  of  the  present  century  would  be  a  national  and  final 
Expedition  for  this  holy  purpose.  The  objections  against  a  useless  repetition  of 
the  attempt  will  be  unanswerable,  when  once  an  adequate  eft'ort  for  the  attain- 
ment of  these  objects  has  been  made  in  vain ;  and  then  may  England  feel  that  she 
is  relieved  of  her  responsibilities,  and  can  close  with  honour  one  of  the  noblest 
episodes  in  her  naval  history." 

A  strong  Memorial  from  eminent  men  of  science,  urging  another  Expedition,  was 
addressed  to  the  Prime  Minister,  Lord  Palmerston,  who  contrived  to  shift  the 
responsibility  to  the  Admiralty,  who,  after  a  long  olBoial  delay,  replied  to  Lady 
Franklin  that  no  further  search  would  be  undertaken  by  the  Government ;  and. 
seeing  how  they  had  stultified  themselves  by  their  injudicious  award  of  the  10,000?.. 
for  the  settlement  of  the  question,. and  this  being  a  settled  official  fact, — the 
refusal  of  the  widow's  appeal  can  scarcely  excite  surprise.  Thus  it  was  left.. 
for  "the  poor  and  helpless  woman"  to  accomplish,  as  best  she  could,  what  the 
Government  of  the  strongest  naval  country  in  the  world  had  coldly,  and  with : 
gross  injustice,  refused  her  ! 

Lady  Franklin  now  appealed  to  the  public,  who  responded  nearly  as  coldly  as  • 
their  rulers :  her  devoted  friends,  it  is  true,  came  forward,  but  their  contributions,., 
including  500Z.  from  Captain  Young,  of  the  Merchant  Service,  who  also  gave  Ms' 
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service  gratuitously,  amounted  only  to  2981Z.;  while  the  Expedition  which  Lady 
Franklin,  in  the  face  of  such  discouragement,  fitted  out,  cost  her  10,412Z.  In 
procuring  a  ship,  she  was  most  fortunate :  the  Admiralty  refused  her  the  use  of 
the  Resolute,  (with  all  her  Arctic  experiences,  a  large,  unwieldy,  and  bluff-built 
sailing-ship,)  but  she  purchased  the  Fox,  a  screw-steamer  of  177  tons  burthen, 
admirably  adapted  for  the  work,  which  had  been  originally  the  pleasure-yacht 
of  Sir  Richard  Sutton.  Lady  Franklin's  supporters  were  some  of  the  most 
distinguished  Arctic  officers  and  scientific  men,  and  the  friends  of  Sir  John 
Franklin,  among  whom  were  Sir  Roderick  llurchison,  General  Sabine,  Captain. 
ColUnson,  and  many  others. 

To  Captain  M'Clintock  was  offered  the  command  of  the  Fox :  he  had  previously 
served  with  Sir  J.  C.  Ross;  in  Captain  Austin's  Expedition;  and  in  the  third  Go- 
vernment Expedition ;  to  Captain.lI'Clintock  also  are  principally  due  the  results 
of  the  extraordinary  journeys  over  the  ice  that  have  been  made  during  the  search 
for  Franklin ;  and  he  cheerfully  accepted  the  appointment  with  this  manly  grace 
and  feeling: — 

"  I  could  not  (he  writes)  but  feel  that  if  the  gigantic  and  admirably  equipped 
uational  Expeditions  sent  out  upon  precisely  the  same  duty,  and  reflecting  so  much 
credit  upon  the  Board  of  Admiralty,  were  ranked  amongst  the  noblest  efforts 
in  the  cause  of  humanity  any  nation  ever  engaged  in,  and  that,  if  high  honour  was 
awarded  to  all  composingthose  splendid  Expeditions,  surely  this  effort  became  still 
■more  remarkable  and  worthy  of  approbation  when  its  means  were  limited  to  one 
little  vessel  containing  but  twenty-five  souls,  equipped  and  provisioned  (although 
efficiently,  yet)  in  a  manner  more  according  with  the  limited  resources  of  a  private 
individual  than  with  those  of  the  public  purse.  The  less  the  means,  the  more 
arduous  I  felt  was  the  achievement.  The  greater  the  risk — for  the  Fox  was  to  be 
launched  alone  into  those  turbulent  seas  from  which  every  other  vessel  had  been 
long  withdrawn — the  more  glorious  would  be  the  success,  the  more  honourable 
even  the  defeat,  if  again  defeat  awaited  us." 

Such  was  the  feeling  of  confidence  in  Captain  M'Clintock's  sincerity  of  purpose, 
his  daring  and  determination,  combined  with  eminent  talent,  and  every  qualifica- 
tion for  command,  that  numbers  sought  the  honour  of  serving  with  him.  Among 
those  appointed  were  Lieutenant  (now  Commander)  Hobson,  Captain  Young  (his 
sailing  master),  and  Dr.  Walker.  The  Fox  was  ready  for  sea  on  the  1st  of  July. 
Lady  Franklin,  who  had  superintended  her  equipment,  bade  her  gallant  captain 
and  his  officers  and  crew  a  hearty  God's  speed;  and  at  Captain  M'Clintock's 
request,  placed  in  his  hands  a  letter  which  contains  the  only  written  instructions 
that  he  could  prevail  upon  her  to  give  him.  In  this  letter.  Lady  Franklin,  having 
expressed  her  implicit  confidence  in  Captain  H'Clintock's  judgment,  says : — 

"As  to  the  objects  of  the  Expedition  and  their  relative  importance,  I  am  sure 
you  know  that  the  rescue  of  any  possible  survivor  of  the  Erebus  and  Terror  would 
be  to  me,  as  it  would  be  to  you,  the  noblest  result  of  our  efforts.  To  this  object  I 
wish  every  other  to  be  subordinate ;  and  next  to  it  in  importance  is  the  recovery 
of  the  unspeakably  precious  documents  of  the  Expedition,  public  and  private,  and 
the  personal  relies  of  my  dear  husband  and  his  companions.  And  lastly,  1  trust  it  may 
be  in  your  power  to  confirm,  directly  orlinferentially,Sthe  claims  of  my  husband's  Ex- 
pedition to  tlie  earliest  discovery  of  the  passage,  which,  if  Dr.  Rae's  report  be  true 
(and  the  Government  of  our  country  has  accepted  and  rewarded  it  as  such),  these 
martyrs  in  a  noble  cause  achieved  at  their  last  extremity,  after  five  long  years  of 
labour  and  suffering,  if  not  at  an  earlier  period.  I  am  sure  you  will  do  all  that 
man  can  do  for  the  attainment  of  all  these  objects;  my  only  fear  is  that  you  may 
spend  yourselves  too  much  in  the  eft'ort;  and  you  must,  therefore,  let  me  tell  you 
how  much  dearer  to  me  even  than  any  of  them  is  the  preservation  of  the  valuable 
lives  of  the  little  band  of  heroes  who  are  your  companions  and  followers.  May 
God  in  his  great  mercy  preserve  you  all  from  harm  amidst  the  labours  and  perils 
"which  await  you,  and  restore  you  to  us  in  health  and  safety  as  well  as  honour! 
As  to  the  honour  I  can  have  no  misgiving.  It  will  be  yours  as  much  if  you  fail 
(since  you  may  fail  in  spite  of  every  effort)  as  if  you  succeed ;  and  be  assured  that, 
xmHer  any  and  all  circamstances  v-hiitecer,SMA\  is  my  unbounded  confidence  in 
you,  you  will  possess  and  be  entitled  to  the  enduring  gratitude  of  your  sincere  and 
attached  friend,  Jane  Franklin." 

The  following  is  the  substance  of  Captain  M'Clintock's  narrative  of  his  voyage, 
as  given  by  him  to  the  Royal  Geographical  Society,  at  liurlington  House  :— 

We  sailed  from  Aberdeen  1st  of  July,  1857,  and  b.ade  adieu  to  Uppernavick,  the 
most  northern  of  the  Danish  settlements  in  Greenland,  on  the  6th  of  August.   My 
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object  was  to  complete  the  search  in  the  area  left  unexplored  between  the  Expedi- 
tions of  James  Koss,  Austin,  and  Eeloher,  upon  the  north  ;  of  Collinson  and 
M'Clure  on  the  west;  ofRae  and  Anderson  upon  the  south;  whilst  its  eastern 
boundary  is  formed  by  the  western  shores  of  Boothia.  The  portion  of  the  earth's 
surface  thus  defined  comprises  an  area  nearly  300  miles  square.  Thirty-five  dogs 
and  an  Esquimaux  driver  were  obtained  in  Greenland  as  valuable  auxiliaries  in  our 
anticipated  sleds:e  travel.  On  the  18th  of  August,  when  attemptinsr  to  pass  from 
Melville  Bay  to  Lancaster  Sound,  through  vast  accumulations  of  drift  ice,  the  ship 
•was  seriously  obstructed,  and  finally  became  beset  and  frozen  up  for  the  winter  ; 
then  commenced  an  icedrift,  not  exceeded  in  length  by  any  that  1  knew  of.  It  was 
not  until  the  25th  of  April,  1S58,  by  which  time  we  had  drifted  down  to  lat.  eS^'^, 
that  we  were  able  to  escape  out  of  the  ice  under  circumstances  which  will  long  be 
remembered  by  all  on  board.  A  heavy  south-easterly  gale  rolled  in  such  an  ocean 
swell,  that  it  broke  up  all  the  ice,  and  threw  the  masses  into  violent  commotion, 
dashing  them  one  against  the  other,  and  against  the  sliip,  in  a  terrific  manner. 
We  owed  our  escape,  under  Providence,  to  the  peculiar  wedge-formed  bow,  and 
steam-power  of  our  obedient  little  vessel.  At  length,  after  fearful  anxiety,  and 
havinff  drifted,  during  242  days,  1385  miles,  the  Fox  emerged  from  the  pack  on 
the  25th  of  April,  1858.  The  day  of  release  was  full  of  appalling:  dangers,  and  so 
great  were  the  perils  that  Captain  M'Clintock  declares  he  can  well  understand  how 
men's  hair  has  turned  grey  in  a  few  hours. 

Our  voyage  was  now  commenced  anew.  "We  directed  our  course  to  the  Green- 
land settlements  for  provisions,  but  with  little  success.  Closely  following  up  every 
movement  of  the  ice,  we  crossed  Melville  Bay  by  June  18th,  and  reached  Pond's 
Inlet  July  27th.  In  company  with  Lieutenant  Hobson,  and  our  interpreter,  Mr. 
Petersen,  we  visited  the  native  village  of  Kapawroktolik,  twenty-five  miles  up  the 
inlet.  For  six  days  we  were  in  communication  with  the  friendly  people  :  and  we 
satisfactorily  ascertained  that  nothing  whatever  respecting  the  Franklin  Expedi- 
tion had  come  to  their  knowledge,  nor  had  any  wrecks  reached  their  shores  within 
the  last  twenty  or  thirty  years.  Proceeding  up  Barrow  Strait,  we  reached,  on  the 
11th  of  August,  Beechey  Island,  the  scene  of  Franklin's  first  winter,  and  now  the 
site  of  a  house  and  store  of  provisions.  Here  is  a  cenotaph  beating  inscriptions  to 
the  memory  of  those  who  perished  in  the  last  Government  expedition,  also  a  marble 
tablet  to  the  lamented  Bellot.  In  fitting  proximity  to  these  I  placed  a  similar 
memorial  appropriately  inscribed  to  the  memory  of  our  lost  countrymen  in  the 
Erehiis  and  Terror.  It  was  sent  out  for  the  purpose  by  desire  of  Lady  Franklin. 
Having  failed  to  penetrate  more  than  twenty-five  miles  down  Peel  Sound,  in  con- 
Bequeni-e  of  the  ice  extending  across  it,  wo  sailed  for  Bellot  Strait,  and  arrived 
there  on  the  20th  of  August.  Bellot  Strait  is  the  water  communication  between 
Prince  Kegent's  Inlet  and  the  Western  Sea,  now  kno-ivn  as  Franklin  Strait ;  it 
separates  the  extreme  northern  point  of  the  American  continent  from  the  extensive 
lanil  known  as  North  Somerset.  Its  shores  are  in  many  places  faced  with  lofty 
granite  cliffs,  and  some  of  the  adjacent  hills  rise  to  1500  or  1600  feet  above  the  sea. 
The  Strait  was  choked  up  with  heavy  masses  of  drift  ice,  and  our  attempts  to  pass 
thronu'h  it  not  only  faUed,  but  were  attended  with  great  danger  to  the  ship;  but 
on  September  6th,  we  sailed  through,  and  made  fast  to  some  ice  wluch  remained 
fixed  across  the  western  outlet;  and  from  thence,  until  September  27th,  we  anxiously 
watched  every  ice  movement  in  Franklin  Strait.  Attempts  were  made  to  carry  out 
provisions  towards  the  magnetic  pole,  to  facilitate  the  sledging  operations  in  the 
ensuing  spring,  but  these  mostly  failed.  Lieutenant  Hobson  conducted  these 
operations,  and  returned  on  board  the  Fox  with  his  party  in  November,  after  much 
sufl'ering  from  severe  weather,  and  imminent  peri]  on  one  occasion,  when  the  ice 
upon  which  they  were  encamped,  drifted  to  seaward  with  them  across  Wrotersley 
Inlet. 

After  more  than  eleven  months'  stay,  early  spring  journeys  were  commenced  on 
February  17th,  1859,  when  Captain  Young  carried  a  depot  of  provisions  across 
Franklin  Strait,  whilst  I  went  southward,  to  the  magnetic  pole,  to  meet  the 
natives,  and  obtain,  if  possible,  some  information.  I  was  accompanied  by  the 
interpreter,  Mr.  Petersen,  and  some  seamen ;  we  took  with  us  two  old  sledges.  On 
the  2Sth  of  February,  when  near  Cape  Victoria,  we  met  with  a  small  party  of 
natives,  who  readily  built  us  a  large  snow  hut,  and  spent  the  night  in  it  with  us. 
We  were  subsequently  visited  by  about  45  individuals,  and  during  the  four  days 
we  remained  amongst  them,  wc  obtained  many  relics  of  t';ie  lost  crews,  and  also 
the  intormation  that  several  years  ago  a  ship  was  crushed  in  the  ice,  and  sunk  oft" 
the  north-western  shore  of  King  "WiUiam's  Island,  but  that  all  her  people  landad 
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•eafely,  and  went  away  to  a  great  river,  where  they  died.  ThcKe  Boothian 
Esquimaux  were  weil  supplied  with  wood  and  iron,  once  the  property  of  the 
■white  men.  With  this  important  information  we  returned  to  the  Fox-,  after  25 
•days'  .sharp  marchina:,  and  unusually  severe  weather,  the  mercury  being  occa- 
Eionally  frozen  for  many  hours  together.  The  result  of  this  journey  was  also 
important  to  geography,  since  it  completed  the  discovery  of  the  coast  line  of  the 
American  continent.  Early  in  April,  our  spring  joiuneys  were  commenced. 
Lieutenant  Hobson  accompanied  me  as  far  as  Cape  Victoria,  each  of  us  having  a 
sledge  drawn  hy  four  men,  and  an  auxiliary  sledge  dra^vn  by  six  dogs,  this  being 
all  the  force  we  could  muster.  Before  separating,  we  met  two  Esquimaux 
families  in  huts  upon  the  ice ;  from  these  people  we  learned  that  a  second  ship  had 
been  seen  off  King  William's  Island,  and  that  she  drifted  ashore  in  the  fall  of  the 
same  year.    From  this  wreck  they  obtained  a  vast  supply  of  wood  and  iron. 

I  now  directed  Lieutenant  Hobson  to  search  the  norihem  and  western  shores 
of  King  William's  Island  for  the  wreck,  whilst  with  my  own  party  and  the  inter- 
preter I  marched  along  the  east  shore  of  King  William's  Island,  occasionally 
passiiiff  elevated  snow-huts,  but  without  meeting  with  Esquimaux  until  the  8th  of 
May,  when  near  Cape  Norton,  or,  as  named  in  some  charts,  Cape  Smith ;  here  we 
found  a  snow  vUIage  of  30  or  35  inhabitants.  They  quietly  gathered  about  us, 
much  delighted,  and  eager  to  answer  Petersen's  questions.  They  had  not  been 
apprised  of  our  approach,  and  their  independent  testimony  exactly  agreed  with 
that  which  had  been  previously  obtained.  Bartering  commenced,  when  I  pur- 
chased all  the  relics  of  personal  interest  which  they  possessed,  such  as  silver 
spoons  or  forks.  All  the  wooden  articles  they  possessed,  including  a  large  sledge, 
were  made  of  materials  obtained  from  the  wreck.  Had  I  the  means  of  carrying 
them  away,  I  could  have  purchased  many  more  things.  They  pointed  to  Peel 
Inlet,  and  told  us  that  one  day's  march  up  it,  and  from  thence  four  days  overland, 
brought  them  to  the  wreck.  None  of  them  had  been  there  for  more  than  a  year, 
and  then  but  little  remained  above  the  ice.  Their  countrymen  had  resorted  to  it 
for  several  years  past  in  great  numbers,  and  have  carried  off  all  they  could. 
Some  lew  of  these  people  had  .cccn  the  white  men  on  their  march  to  the  Great 
Eiver,  and  said  that  "  7itavi/  qf  them  dropped  hy  the  icay,"  but  that  this  was  not 
known  to  them  at  the  time",  nor  until  the  following  winter,  when  the  bodies  were 
found.  Most  of  our  information  was  obtained  from  a  sharp-looking  old  woman, 
■who  screamed  it  out  in  answer  to  Petersen's  questions,  and  was  either  confirmed 
or  corrected  by  the  listeners.  I  could  not  discover  the  slightest  inclination  to 
mislead  us,  or  to  hide  anything  they  possessed  from  our  view.  The  Mathieson 
Island  of  Kae  was  found  to  be  a  flat-topped  hill,  forming  the  south  entrance  of 
King  William's  Island. 

Leaving  these  people,  and  pursuing  the  native  route,  we  crossed  the  low  land 
behind  it,  and  met  with  an  Esquimaux  famUy  off  Point  Booth.  'J  hey  also  told  us 
that  we  should  find  some  of  their  people  upon  the  large  island  on  the  Great  Kiver, 
alluding  to  Montreal  Island;  yet  none  were  seen  there,  nor  any  recent  traces  of 
them.  The  above  were  the  last  Esquimaux  we  met  with.  Point  Ogle,  Montreal 
Island,  and  Barrow  Inlet  were  successively  searched,  but  without  finding  any 
traces  of  Europeans,  except  a  few  scraps  of  copper,  tin,  and  iron,  near  an 
Esquimaux  stone-mark.  Having  now  overlapped  the  ground  searched  by  Messrs. 
Anderson  and  Stewart  when  they  ascended  the  Back  River  in  1855,  and  having  no 
bope  of  meeting  natives  by  proceeding  further  up  it,  I  turned  to  tlic  north-west 
to  complete  the  search  to  the  spot  where  om:  countrymen  first  landed  upon  King 
William's  Island.  It  will  be  seen  that  my  visit  to  Montreal  Island  was  in  the 
same  time  of  the  year,  namely,  the  latter  end  of  May,  as  that  in  which  the  sur- 
vivors of  the  crews  of  the  Erebus  and  Terror  reached  it :  we  saw  it  in  its  winter 
garb,  as  they  saw  it,  and  any  marks  of  cairns  designed  by  them  to  attract  atten- 
tion, would  have  been  rendered  most  conspicuous  by  the  surrounding  wastes  of 
snow.  Pleaching  Uease  and  Simpson  Strait,  we  continued  the  minute  examina- 
tion of  the  southern  shore  of  Khig  William's  Island  without  success,  until  near 
Cape  Hersehel,  the  western  limit  of  Simpson's  discovery,  when  a  bleached 
skeleton  was  found  near  the  beach,  around  which  lay  fragments  of  European 
clothing.  The  snow  was  most  carefully  removed,  and  a  small  pocket-book  con- 
taining a  seaman's  parchment  certificate,  and  a  few  letters,  were  found.  Judging 
from  the  remains  of  his  dress,  this  unfortunate  young  man  had  been  cithers 
steward  or  officer's  servant,  and  his  position  exactly  verified  the  Esquiniaux's 
assertions,  that  "they  dropped  as  they  walked  along."  The  skeleton  lay  at  full 
length  upon  a  level  ridge  of  gravel,  just  above  the  beach,  in  a  pai-t  that  was 
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almost  bare  of  snow;  for  walking:  on,  especially  if  the  person  was  fatigued,  it  was 
far  preferable  to  the  ice  whereon  the  sledges  would  of  necessity  have  to  travel. 
Simpson's  cairn  on  Cape  Herschel  was  next  day  examined  ;  it  had  been  disturbed, 
in  fact  the  greater  part  pulled  down,  and  the  impression  left  upon  my  mind 
is,  that  records  were  deposited  by  the  retreating  crows  in  this  conspicuous 
and  weU-known  position,  but  that  tliey  were  subsequently  removed  by  the 
Esquimaux. 

I  will  now  revert  to  tlie  proceedings  of  Lieutenant  Hobson.  After  separating 
from  me  at  Cape  Victoria,  he  made  for  Cape  Felix,  the  north  extremity  of  King 
William's  Island.  At  a  short  distance  to  the  westward  of  it  he  came  upon 
tmequivocal  traces  of  the  Franklin  Expedition— a  large  cairn  of  stones,  close 
beside  wliich  were  three  small  tents,  with  blankets,  old  clothes,  and  other  debris 
of  a  station,  probably  for  magnetic  or  for  shooting  purposes;  Ijut  although  the 
ground  beneath  the  cairn  was  broken  into,  and  a  trench  dug  all  round  it  at  a 
distance  of  ten  feet,  no  record  was  discovered.  The  most  interesting  of  the  above 
relics,  including  our  National  Flag,  were  brought  away.  Two  smaller  cairns 
were  next  found  by  Lieutenant  Hobson  as  he  continued  his  search,  and  on  the 
6th  of  May,  at  Point  Victory,  the  extreme  reached  by  James  Koss  in  1830,  he 
pitched  his  tent  beside  a  large  cairn,  which  he  then  supposed  to  be  the  one  built 
by  that  officer.  Lying  amongst  some  stones,  which  had  evidently  i'allen  oft'  the 
top  of  the  cairn,  was  found  a  small  tin  case  containing  a  record :  in  fact,  the 
record  of  the  long-lost  Expedition.  By  it  we  have  been  iufornicd  that  in  May, 
ISiT,  all  was  well  on  boai-d  the  iJreiiis  and  Terror;  that  in  the  year  ISlo,  the 
same  year  in  which  they  left  England,  they  ascended  Wellington  Channel  to 
latitude  77°,  and  returned  southwards  by  the  west  of  Cornwallis  Island,  and  spent 
their  first  winter  at  Bcechey  Island.  On  the  12th  of  September,  1840,  they  were 
beset  in  latitude  70'05'^,  longitude  98'23  °  W.,  and  here,  in  the  pacUcd  ice,  about 
15  miles  oft"  the  N.W.  shore"  of  King  William's  Island,  they  passed  their  second 
winter.  Lieutenant  Gore  and  Mr.  I)es  Voiux,  with  a  party  of  six  men,  landed  and 
deposited  the  above  record,  and  another  exactly  similar,  which  was  found  in  a 
small  cairn  one  day's  march  further  south.  Itound  the  margin  of  the  former  of 
these  documents  much  additional  information  was  given,  under  date  the  25th 
of  April,  1848.  The  ships,  it  states,  were  abandoned  on  the  22nd  of  April, 
1848,  about  15  miles  to  the  N.N.W.;  therefore  they  drifted  southward  only 
12  or  14  miles,  in  twenty  months.  The  survivors,  105  in  number,  under  the 
command  of  Captain  Crozier,  landed  at  this  spot,  and  built  the  cairn  which  now 
exists  upon  the  site  of  James  Ross's  cairn,  which  must  have  been  taken  down  by 
the  Esquimaux.  Sir  John  Franklin  died  on  the  llth  of  June,  I8i7,  and  the  total 
loss  by  deaths  in  the  Expedition,  up  to  the  date  of  their  landing,  was  nine  officers 
and  fifteen  men.  They  intended  proceeding  on  the  morrow  for  Back's  Fish 
Eiver:  this  record  was  signed  by  Crozier,  as  Captain  of  H.M.S.  Terror,  and  senior 
oiiicer,  also  by  Fitzjames,  as  Captain  of  H.M.S.  Erebus.  Even  this  three  days' 
march  seems  to  have  shown  them  how  greiitly  they  had  overrated  their  strength, 
for  here  they  throw  away  a  vast  quantity  of  clothing  and  stores  of  all  sorts— iu 
fact,  all  that  was  not  absolutely  indispensable. 

Lieutenant  Hobson  continued  his  search  almost  to  Cape  Herschel,  without  find- 
ing any  trace  of  a  wreck  or  of  natives.  As  he  retraced  his  steps,  he  left  full  in- 
formation of  his  most  important  discoveries  for  me,  so  that  I  had  the  advantage 
of  knowing  what  had  already  been  found.  After  leaving  Cape  Herschel,  and  pro- 
ceeding north-westward  along  the  shore,  I  found  the  traces  of  natives  become  less 
numerous  and  less  recent:  and  after  rounding  Cape  Crozier — the  west  point  of  the 
island^they  ceased  altogether.  When  a  day's  march  north-eastward  of  Cape 
Crozier  I  came  upon  a  boat  28  feet  long,  mounted  upon  a  sledge  of  suitable  dimen- 
sions. A  note  left  here  by  Hobson  intbrmed  me  of  liis  having  discovered  her  five 
days  before.  It  was  at  once  evident  that  this  tine  boat  had  been  prepared  with  the 
greatest  eaare  for  the  ascent  of  the  Back  Eiver.  In  order  to  reduce  her  weight 
she  had  been  cut  down  to  the  thwarts,  aa^.  very  light  tir  upper  works  substituted, 
supporting  a  canvas  weather-cloth ;  aita^she  had  been  fitted  with  a  housing  cloth, 
tliat  the  crew  might  sleep  within  her,  and  thus  obviate  the  necessity  for  carrying 
tents.  After  Hobson's  party  had  dug  out  the  snow  which  filled  this  boat,  they  found 
a  large  quantity  of  clothing  and  portions  of  two  human  skeletons.  One  of  them 
lay  beneath  a  pile  of  clothing  in  the  after-part  of  the  boat,  and  was  probably  the 
last  survivor.  The  other  lay  in  the  bow,  but  both  had  been  very  much  disturbed 
by  wild  animals.  Two  double-barrelled  guns  stood  upright,  and  loaded  as  they 
had  been  placed,  iu  readiness  for  tis«.    Watches,  silver  forks  aiid  spoons,  small 


8  CAPTAIJT   M  CLINTOCK,   E.N.,   LI.D. 

religious  books,  and  articles  of  all  sorts  were  found,  but  neither  journals  nor 
pocket-books.  Of  provisions  there  remained  chocolate  and  tea,  but  no  biscuit  or 
meat :  there  was  also  tobacco,  wood-fuel,  and  ammunition.  Now,  as  this  boat  was 
only  sixty-five  miles  from  the  position  of  the  ships  when  abandoned,  it  appeared 
to  be  most  strange  that  she  should  have  been  deserted  so  early  on  the  march,  thG 
more  so  as  many  precious  relics,  which  might  very  easily  have  been  carried  away, 
remained  in  her.  ISut,  on  a  close  examination,  I  found  that  she  had  been  returning 
towards  the  ships ! 

After  mature  consideration  iipon  all  that  I  have  seen,  I  am  of  opinion  that  the 
abandonment  of  the  Erebus  and  Terror  had  been  contemplated  for  months  pre- 
viously to  its  execution ;  also,  that  the  whole  crew  had  become  aflfected  by  scurvy, 
and  greatly  debilitated.  We  know  that  Franklin's  ships  were  cut  otf  from  all 
supplies  of  game  for  three  consecutive  winters,  and  that  this  is  tiie  only  case  on. 
record  of  ships'  crews  subsisting  solely  upon  their  own  supplies  for  so  long  a 
period.  The  Investigator  was  abandoned  after  the  third  winter,  but  her  crew  had 
been  aljle  to  procure  some  valuable  fresh  food,  game  of  difl'iTciit  sorts,  including 
about  a  hundred  reindeer.  She  lost  only  three  men,  yet  the  whole  crew  were 
aflected  by  scurvy.  But  the  Erehus  and  Terror,  before  being  abandoned,  had  lost 
twenty-four  men,  and  therefore  I  conclude  that  the  remainder  of  their  crews  were 
at  least  as  seriously  affected  as  were  the  people  of  the  Investigator. 

There  are  two  important  questions  which  have  been  so  frequently  put  to  me, 
that  I  gladly  t.ake  this  opportunity  to  offer  some  explanation  upon  so  deeply  in- 
teresting a  subject.  The  lirst  question  is— Whether  some  of  the  one  huudi-cd  and 
five  survivors  may  not  be  living  among  the  Esquimaux  ?  The  various  families  or 
communities  of  Esquimaux  met  with  by  Bae,  Anderson,  and  myself,  at  dill'ercnt 
times  and  places,  all  agree  in  saying  "  No ;  they  all  died."  But  let  us  examine  for 
ourselves.  The  westein  shore  of  King  William's  Island,  along  which  they  were 
compelled  to  travel  for  two-thirds  of  their  route,  is  uninhabited,  and  all  that  is 
known  to  us  of  the  mouth  of  the  Back  Eiver  is  derived  from  the  journeys  of 
Back,  Simpson,  Anderson,  and  myself;  none  of  us  have  met  natives  there,  con- 
sequently it  is  fair  to  conclude  that  the  Esquimaux  but  seldom  resort  to  so 
inhospitable  a  locality.  Even  much  more  favoured  shores  in  this  vicinity  are  but 
very  tliinly  sprinkled  with  inhabitants,  and  their  whole  time  is  occupied  in. 
providing  a  scanty  subsistence  for  themselves.  In  fact,  their  life  is  spent  in  a 
struggle  for  existence,  and  depends  mainly  upon  their  skill  in  taking  seals  during  the 
winter,  a  matter  which  requires  such  long  training  that  no  European  has  ever  yet 
succeeded  in  acquiring  it.  It  is  therefore  an  error  to  suppose  that  where  an 
Esquimaux  can  live  a  civilized  man  can  live  also;  the  probability  of  procuring  the 
means  of  subsistence,  independent  of  the  Esquimaux,  is  very  slight.  Our  sledge 
party,  during  the  journey  that  occupied  us  for  seventy-nine  days,  and  coyered 
nearly  a  1000  geographical  miles  of  distance,  shot  only  two  reindeer,  one  hare, 
seventeen  willow-grouse,  and  three  gidls.  The  second  question  is — Why  have  the 
remains  of  so  few  of  our  lost  countrymen  been  found  ?  It  is,  indeed,  true,  that  only 
three  of  the  105  were  discovered ;  but  we  must  bea,r  in  mind  that,  from  the  time 
they  left  the  ship,  tliey  were  dragging  sledges  and  boats,  and  therefore  they  must 
have  tn-vvoUed  almost  constantly  upon  the  ice— not  upon  the  land;  consequently 
all  traces  or  remains  there  vanished  with  the  summer  thaw  of  1818.  There  is  no 
doubt  that  many  relics  still  remain  strewed  along  the  uninhabited  shore  of  King 
William's  Island,  beneath  the  snow ;  but  as  it  was  most  carefully  examined  three 
times  over,  I  cannot  think  that  any  conspicuous  object,  such  as  would  be  put  up 
to  indicate  whore  records  were  deposited,  could  possibly  have  escaped  us.  The 
summer  at  Port  Kennedy  proved  a  warm  one,  yet  the  ice  did  not  permit  us  to  move 
until  the  9th  of  August,  and  the  object  of  the  expedition  having  been  attained,  wo 
commenced  our  homeward  voyage.  On  the  21st  of  September  I  arrived  in  London, 
having  landed  at  Portsmouth,  and  on  the  23rd  the  dock  gates  at  Blackwall  closed 
behind  the  Fox. 

An  interesting  discussion  followed  on  the  results  of  the  Expedition,  principally 
as  determining  "the  fate  of  Franklin,  and  also  as  it  bore  upon  the  progress  of 
geographical  discovery,  in  which  several  of  the  experienced  explorers  of  the  Arctic 
regions  present  took  part,  including  Sir  Edward  Belcher,  Captain  Collinson,  Cap- 
tain Sherard  Osborn,  Captain  Hobson,  Captain  Snow,  and  Captain  Kennedy. 
Captain  Collinson  gave  it  as  his  opinion  that,  after  Franklin  and  his  comrades 
abandoned  the  ships,  it  was  almost  impossible,  having  regard  to  the  question  of 
provisions,  and  to  the  probable  rate  at  wliich  they  would  be  able  to  travel,  encum- 
bered as  they  were  with  sick,  with  boats,  and  facilities  for  prosecuting  their 
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journey,  that  thoy  could  have  reaohed  further  than  the  bottom  of  the  estuary  of 
the  Great  Fish  River,  and  they  all  perished.  Captain  Snow  pledged  his  word,  if 
health  was  spared  to  him,  and  whether  he  was  assisted  or  not,  that  he  would 
depart  next  spring,  with  the  view  of  going  over  the  whole  ground  again. 

The  Chairman,  Sir  Roderick Murehison,  thanking  Captain  M'Clintock,  observed 
that  the  gallant  officer  had  not  given  half  credit  enough  to  the  real  merits  of  an 
Expedition  the  results  of  which  were  glorious  in  a  geographical  point  of  view ;  for 
they  had  proved  the  navigability  of  the  Bellot  Straits,  and,  for  the  first  time,  had 
pointed  out  the;  north-west  point  of  the  American  continent,  showing  that 
Franklin  went  farther  north  in  a  ship  than  any  other  European  had  ever  reached : 
in  other  words,  that  he  was  the  first  discoverer  of  the  North-West  Passage; 
although  others  (M'Clure  and  Collinson)  were  the  first  to  make  it  known. 

Henceforth,  antarctic  Cape  Horn  will  have  its  pendant,  so  to  speak,  in  nrctie 
Cape  Murehison — a  name  honoured  alike  in  geographical  and  geological  science. 
On  this  subject  Captain  M'Clintock  writes : — "Our  labours  have  determined  the 
exact  position  of  the  extreme  northern  promontory  of  the  continent  of  Auicrica.  I 
have  affixed  to  it  the  name  of  Murehison,  after  the  distinguished  President  of  the 
Roval  Geographical  Society — the  strenuous  advocate  for  this  '  Further  Search' — 
and  the  able  champion  of  Lady  Franklin  when  she  needed  all  the  support  which 
private  friendship  and  public  spirit  could  bestow." 

The  rehcs,  by  permission  of  Lady  Franklin,  are  exhibited  at  the  United  Service 
Museum,  Whiteliall.  Those  discovered  in  the  boat  are,  generally  speaking,  in 
excellent  preservation,  showing  how  little  influence  the  rigours  of  Arctic  winters 
have  upon  wood  or  canvas.  The  metals  are  of  course  much  rusted;  but  the 
chronometers,  dip-circle,  and  double-frame  sextant,  are  in  excellent  condition. 
Among  the  plate  are  several  spoons  and  forks,  six  bearing  Franklin's  crest;  and 
it  is  w^orthy  of  remark,  that  the  greater  portion  bear  marks  of  very  rou?h  treat- 
ment—some  being  indented,  and  all  more  or  less  bent.  One  case  contains  the 
books  found  in  the  boat.  The  majority  are  of  a  religious  character.  One  Bible 
has  many  MS.  notes,  in  a  remarkable  state  of  preservation.  The  fly-leaf  of  a 
small  book,  entitled  Christian  Melodies,  has  an  inscription  in  a  woman's  hand- 
writing to  G.  G. — probably  Graham  Gore,  one  of  Sir  John  Franklin's  lieutenants^ 
and  signed  S.  M.  P.  Another  case  contains  a  number  of  knives,  lances,  kc,  ob- 
tained by  barter  from  the  Esquimaux,  most  of  which  have  been  evidently  made 
by  the  natives  from  knives  or  cutlasses  obtained  from  the  ships.  The  record 
found  at  Port  Victory  is  also  exhibited.  Altogether,  the  exhibition  is  of  a  deeply 
interesting  though  painfiil  nature. 

Captain  M'Clintock's  Narrative  of  the  Discovery  was  published  soon  after  liis 
return  :  the  great  interest  of  the  subject— for  it  not  only  reveals  the  fate  of 
Franklin  and  his  companions,  but  adds  considerably  to  our  knowledge  of  the 
Arctic  regions,  their  geography,  geology,  and  natural  history — has  been  testified 
by  the  sale  of  10,000  copies  of  the  work  (  and  as  a  literary  performance  it  is 
highly  crecUtable  to  the  talent  of  the  author,  who,  since  his  return,  has  received 
from  the  University  of  Dublin  the  honorary  distinction  of  LL.D.  The  City  of 
London  have  also  voted  him  the  freedom  of  the  Corporation. 

Captain  Francis  Leopold  M'CUntock  was  born  in  1819,  at  Dundalk,  Ireland,  of 
which  town  his  fixther  was  Collector  of  Customs.  He  entered  Her  Majesty's  Na\-y 
in  1831 ;  was  several  years  mate  on  board  the  Excellent  gunnery-ship.  In  1S45,. 
he  obtained  his  Lieutenancy,  upon  the  strong  recommendation  of  Sir  Charles 
Hotbam,  for  distinguished  service  during  the  recovery  of  H.M.S.  Gorgon,  when 
stranded  at  Montevideo.  In  1818,  ho  joined  the  first  Arctic  Expedition  in  search 
of  Sir  John  Franklin,  as  Lieutenant  under  Sir  C.  J.  Ross;  and  served  in  the 
second  Expedition,  under  Captain  H.  T.  Austin,  as  First  Lieutenant  of  H.M.S. 
Assistance,  Captain  Ommanncy.  He  was  promoted  on  his  return  to  Enirland  in 
November,  1851,  to  the  rank  of  Commander.  In  the  spring  of  l>i",2,  he  miiLhI  in 
command  of  H.M.  Steamer  Intrepid,  one  of  the  four  sbijis  uiiilcr  Sir  Edward: 
Eelchcr.  He  returned  to  England  in  October,  1^51,  when  he  wa^  jnoinutcd  to  the 
rank  of  Captain.  Having  in  vain  solicited  employment  from  tlie  Admiralty,  he 
accepted  the  command  of  JLady  Franklin's  final  Expedition,  as  already  described. 
To  sum  up  Captain  M'Clintock's  services,  we  may  add  that  he  has  spent  six 
mnters  and  ten  summers  in  the  Arctic  regions ;  and  has  travelled  on  foot  in 
search  of  Franklin  five  thousand  miles — wliich  services  have  been  consummated  by 
his  discovery  of  the  fate  of  the  long-lost  Explorer. 
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IRON-CASED  WAR  STEAM-FKJGATES. 
CSee  the  Vignette.) 
The  conti-act  for  the  first  of  the  tremendous  enghies  of  war  to  bear 
this  name  was  accepted  in  the  spring  of  1859,  by  the  Thames  Iron 
Ship  Building  Company,  and  the  first  vessel  is  now  building  at 
Blackwall.  This  was  originally  intended  for  an  iron- cased  steam 
ram  ;  that  is  to  say,  a  vessel  built  as  nearly  shot  proof  as  possible, 
and  not  only  intended  to  engage,  but  especially  to  run  into  and 
sink  others.  From  this  design,  however,  she  has  been  altered,  and 
is  now  to  be  built  merely  as  a  shot-proof  heavy-armed  fiigate  of 
perhaps  36,  or  perhaps  70  guns,  as  the  Admiralty  may  eventually 
decide.  She  is  to  be  named  the  Warrior,  and  will  be  at  once  fire 
and  shot  proof — the  largest,  strongest,  swiftest  man-of-war  afioat  in 
the  world.  But  since  the  drawings  of  this  noble  ship  were  made, 
the  Admiralty  have,  in  their  more  recent  plans  for  genuine  steam 
rams,  accepted  much  which  they  had  formerly  condemned,  and,  on 
the  other  hand,  condemned  a  good  deal  of  work  on  which  they 
formerly  insisted.  Thus  the  two  iron- cased  vessels,  or  steam- rams 
proper,  which  are  now  being  built, — one  on  the  Tyne  by  Palmer, 
and  the  other  by  Westwood  and  Bailey  at  Millwall, — are,  though 
both  shot  proof,  .smaller  in  tonnage  and  armament,  and  nearly  100 
feet  shorter,  than  this  gigantic  frigate,  the  Warrior.  Though  great 
progress  has  been  made  with  it,  the  more  striking  parts  of  the  hull, 
such  as  the  beak  and  stern,  have  yet  to  be  built  up.  jSTow  (Jan. 
1800)  one  only  sees  dimly  through  the  forest  of  timber  which  sup- 
ports the  midship  part  of  the  ponderous  hull,  the  really  enormous 
solidity  with  which  it  is  all  put  together.  A  perfect  network  of 
T-shaped  iron  beams  cross  and  recross  one  another  in  every 
direction.  The  wrought- iron  "  box  girders"  which  run  throughout 
the  vessel  from  stem  to  stern  are  the  most  powerful  things  of  their 
kind  that  have  ever  yet  been  made  ;  yet  all  these  beams  and  gii-ders, 
angle-irons,  and  tie-rod.s,  of  which  the  whole  hull  is  apparently 
built,  are  mere  trifles  to  the  things  which  have  yet  to  be  put  into 
lier.  A  whole  mountain  of  teak,  which  half  fills  one  part  of  the 
yard,  has  to  be  consumed  in  her  outer  "lining,"  while  her  armour 
plates  lie  about  in  ponderous  slabs,  weighing  many  tons,  each  from 
16  to  IS  feet  long,  4  feet  wide,  and  4i  inches  thick.  The  nose,  or 
cutwater  of  the  ves-el  is  one  immense  slab  of  wrought- iron,  about 
30  feet  long,  10  inches  thick,  and  weighing  upwards  of  17  tons. 
The  screw  frame  is  one  piece  of  the  finest  forged  iron,  without  the 
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slightest  flaw  of  any  kind,  and  weighing  no  less  than  44  tons.     Till 
the  present  work  was  commenced  such  masses  of  forgings  were  never 
thought  of,  even  in  the  construction  of  the  Great  Eastern  itself. 
The  following  are  the  dimensions  of  the  Warrior : 

Extreme  length,  380  feet  ;  ditto  breadth,  53  feet ;  depth,  41  feet  6  inches  : 
and  her  tonnage  no  less  than  6177  tons.  The  engines  (screw,  of  course)  are  to 
be  by  Penn  and  Sons,  of  1250  horse-power,  and  of  these  we  shall,  on  a  future 
occasion,  lay  a  separate  and  detailed  description  before  our  readers.  Their 
total  weight,  with  boilers,  wiU  be  950  tons.  For  these  she  ^viU,  unfortunately, 
only  be  able  to  carry  950tons  of  coal,  or  enough  for  about  six  days'  steaming.  The 
armament  (counting  her  only  as  a  36-gun  frigate),  with  masts  and  stores,  will 
weigh  1200  tons,  and  this,  with  the  huU,  which  is  to  be  no  less  than  5700  tons, 
■win  give  her  a  total  weight,  when  ready  for  sea,  of  about  9000  tons  in  all,  or  the 
weight  of  the  Great  Eastern  when  launching.  With  the  fine  hnes  and  immense 
horse-power  of  the  Warrior  a  speed  of  not  much  less  than  15  or  16  knots  an 
hour  is  anticipated  ;  so  that  should  her  commander,  in  case  of  any  emergency, 
choose  to  use  her  as  a  steam-ram,  he  could  literaUj-  drive  his  ship  straight  over 
a  whole  fleet  of  three-deckers  without  a  chance  of  being  injured  by  their  broad- 
sides in  closing. 

There  is  no  external  keel,  but  an  inner  kind  of  girder,  which  acts  as  a  keelson. 
This  is  formed  of  immense  slabs  of  wrought  scrap  iron  an  inch  and  a  quarter 
thick,  and  3  feet  6  inches  deep.  To  it  are  bolted  the  ribs— massive  wrought 
iron  T-shaped  beams  an  inch  thick,  and  made  in  joints  5  feet  long  by  2 
deep  up  to  5  feet  below  their  water-line,  where  the  depth  is  diminished  so  as  to 
form  a  deep  ledge  or  angle,  on  which  the  armour  plates  and  their  teak  hning 
rest.  These  immense  ribs,  except  where  the  portholes  intervene,  are  actually 
only  22  inches  apart.  Above  the  keelson,  and  inside  the  ribs,  are  the  five  box- 
girders  we  have  already  mentioned,  which  go  the  whole  length  of  the  ship,  from 
stem  to  stern,  and  from  which  spring  diagonal  bands,  tying  every  rib  together. 
The  orlop  deck  is  of  wood,  and  24  feet  above  the  keel ;  the  main  deck  is  of  iron, 
and  cased  with  wood,  and  nine  feet  above  the  orlop;  the  upper  deck  wiU  also 
be  of  wrought  iron,  cased  with  wood,  and  seven  feet  nine  inches  above  the 
main.  All  these  decks  are  carried  on  wrought  iron  beams  of  the  most  powerful 
description,  to  which  both  decks  and  ribs  and  all  are  bolted  as  in  one  piece. 
The  "  skin"  of  the  ship,  as  it  is  termed,  which  covers  all  these  ribs  on  the  out- 
side, is  also  of  wrought  iron,  an  inch  and  a  quarter  thick,  under  the  bottom,  tx> 
nearly  one  inch  thick  up  to  the  spar  deck.  From  five  feet  below  the  water  line 
up  to  the  upper  deck  comes,  in  addition  to  this,  the  great  armour  of  teak  and 
iron  over  all.  This  is  formed  of  a  double  casing  of  the  hardest  teak,  18  inches 
thick,  with  the  beams  laid  at  right-angles  to  one  and  other.  Over  these  again 
come  the  plates  of  iron  we  have  already  mentioned,  so  as  in  all  to  case  the  broad- 
side of  the  vessel  with  20  inches  of  solid  teak  and  5  inches  of  the  very  finest 
wrought  iron.  This  tremendous  coat  of  armour,  however,  is,  of  course,  not 
intended  to  cover  the  whole  of  the  vessel.  Indeed,  with  such  an  entire  casing 
it  could  scarcely  float  at  all.  Only  the  broadside,  or  about  220  feet  of  the  whole 
length,  is  so  protected.  The  stem  and  stern  have  no  armour  plates,  but  are 
covered  with  iron  plates  1^  inch  thick,  and  lined  with  2-1  inches  of  teak.  To 
compensate  for  the  armour,  both  the  stem  and  stern  are  crossed  and  recrossed  in 
every  direction  with  water-tight  compartmenti,  so  that  it  is  almost  a  matter  of 
perfect  indifference  to  those  on  board  the  Warrior  in  action  whether  they  get 
riddled  with  shot  or  not.  It  is,  of  course,  needless  to  say  that  the  whole  vessel 
is  subdivided  in  some  20  places  by  wrought -iron  water-tight  bulkheads  of  tha 
most  solid  description.  Those  which  cut  ott  the  stem  and  stern  from  the  armoup- 
coated  portion  of  the  ship  are  cased  with  teak  and  armour  plates  below  th« 
water-line,  exactly  like  the  broadside  of  the  vessel.  Thus,  supposing  it  possible 
that  both  stem  and  stern  could  be  shot  away  completely,  the  fighting  portion  of 
the  vessel  would  remain  as  complete  and  as  impenetrable  as  erer,  still  opposing 
20  inches  of  teak  with  5  inches  ol  wrought  iron  to  every  ihot,  The  bows,  as  th» 
spot  where  the  whole  force  of  the  shock  must  be  received  in  case  of  the  vessel 
ever  being  used  to  run  down  an  enemy's  ships  of  war,  aire  strengthened  insidfl 
with  a  perfect  web  of  ironwork.  No  less  than  eight  wrought-iron  decks,  «n 
inch  thick,  stretch  back  from  this  part  to  the  armour  plates,  as  well  as  supports 
and  diagonal  bracings  innumerable.  The  number  of  guns  to  be  carried  on  the 
main  deck  is  to  be  36,  of  which  30  are  under  the  armour  coating,  and  the  rest 
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fore  and  aft.  It  is  not  yet  positively  decided,  though  we  believe  there  is  Httle 
doubt  that  there  vnR  be  either  30  or  36  broadside"  guns  ou  the  upper  or  spar 
deck  as  well,  making  her  a  60  or  70-guti  frigate.  AH  these  pieces  ofordnaiiee 
are  to  be  Armstrong's  longest  range  guns,  and  throwing  shot  of  lOOlb.  weight. 

All  the  armoiii-  plates  are  dovetailed  at  the  edges  into  one  another, 
and  fastened  through  the  teak  and  h-on  into  the  inner  ribs  of  the  ship 
■with  bolts,  which  are  counter-sunk  outside  so  as  to  have  their  heads 
level  with  the  surface  of  the  plate.  The  total  weight  of  the  plates 
required  for  the  vessel  is  1000  tons. 

These  monstrous  slabs  of  armour  are  formed  of  scrap-iron  with  a 
certain  proportion  of  puddled  bar-iron,  which  makes  a  mixture  of 
almost  unyielding  toughness.  Some  of  them  taken  to  Portsmouth 
have  been  subjected  to  the  most^  severe  tests  in  order  to  ascertain 
their  capacity  for  resisting  shot  and  shell,  and  the  remnants  of  these 
plates  are  now  at  the  works  at  Blackwall.  They  were  fired  at  by  QS- 
pounders  at  a  point-blank  range  of  200  yards.  The  massive  shot 
even  at  this  short  distance  have  failed  to  penetrate  the  iron,  though 
they  have  dinted  it  to  the  depth  of  one  and  a  half  or  in  some  cases 
two  inches.  Six  of  the  shots  struck  within  a  circle  of  almost  less 
than  two  feet  diameter.  Each  after  the  second  shot  (which,  of 
course,  more  or  less  broke  the  fibre  of  the  iron)  tore  a  narrow  cir- 
cular fissure  or  crack  outside  the  mark  of  the  diameter  of  the  shot 
dint,  until  at  the  sixth  shot  in  almost  the  same  place  the  plate  was 
broken  and  torn  apart.  Six  such  heavy  shots  are  never  likely  to 
strike  all  in  the  same  spot ;  and  the  Warrm-  will  [herself  be  armed 
with  the  heaviest  guns  in  the  world,  which  have  sufficient  range  to 
enable  her  to  commence  her  action  with  an  enemy  at  least  four  miles 
distant.  At  two  miles  she  herself  will  be  to  the  enemy  out  of  range 
for  all  practical  purposes,  even  for  the  heaviest  smooth-bore  guns 
yet  used  in  any  navy,  and  at  1000  yards  distance  a  68-pounder  shot 
scarcely  dints  her  iron  sides  to  the  depth  of  half  an  inch. — Times. 


PROGRESS   OF   CIVIL   ENGINEERING. 

Mr.  George  Parker  Bidder,  as  President  of  the  Institution  of 
Civil  Engineers,  has  delivered  an  address,  the  main  objects  of  which 
present  many  points  of  high  interest.  Among  these  are  the  following : — 

HydvauiUc  Engineering.  —  Mr.  Bidder  urged  the  importance  of 
the  effects  of  under-draining  upon  the  condition  of  our  rivers  ;  and 
reverted  to  his  view— that  in  certain  soils  and  under  certain  cir- 
cumstances, the  effect  of  under- draining  would  be  to  pass  less  water 
to  the  rivers  than  had  previously  flowed  into  them.  If  this  view  be 
correct,  precautions  should  be  taken  to  provide  for  the  possible 
effects  of  an  operation  which  is,  otherwise,  so  rapidly  augmenting 
the  fertility  of  our  soil.  The  prevailing  fashion  of  subverting  the 
cesspool  system  and  of  introducing  outfall  sewers,  was  then  ad- 
verted to.  One  great  inducement  hitherto  held  out,  had  been 
the  prospect  entertained  of  employing  the  sewage  for  the  fer- 
tilization of  the  neighbouring  land.  Mainly  by  the  exertions  of 
Mr.  Hawkesley,  C.  E.,  this  has  been  proved  a  delusion,  and 
to  a  great  extent  dispelled.  Recent  investigations  have  shown, 
that   in    towns   amply  supplied   with    v/ater,  the    sewage  contains 
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very  little,  if  any,  fertilizing  quality ;  certainly  none  of  coimner- 
cial  value.  Indeed,  a  careful  consideration  of  the  economy  of  our 
rivers  might  have  anticipated  the  conclusion.  Look  at  the  course 
of  the  Thames  flowing  through  tliis  great  city — consider  the  enor- 
mous population  on  its  banks,  before  it  reaches  the  metropolis — what 
would  have  been  its  condition,  had  not  running  waters  possessed 
that  quality  of  self-purification  which  renders  the  sewage  of  towns 
of  no  practical  value  ?  The  President  announced  his  intention  to 
devote  iOl.  for  the  best  paper  upon  the   ' '  Eegime  of  Rivers. " 

Suhinarine  Telerjra^tli  Cables. — The  experience,  up  to  the  present 
time,  has  altogether  been  very  unsatisfactory — whether  we  consider 
the  condition  of  the  cables  laid  across  the  Atlantic,  or  of  several  of 
those  submerged  in  the  I\Iediterranean,  and  as  retrards  their  dura- 
tion after  being  laid  down.  It  was  the  opinion  of  the  late  Mr.  R. 
Stephenson,  whilst  presiding  over  the  affairs  of  the  Electric  and  In- 
ternational Telegraph  Company,  that  a  cable  could  not  be  antici- 
pated to  last  more  than  ten  years,  and  he  therefore  insisted  on  an 
annual  provision  being  made  for  tliis  decay.  Ou  the  other  hand, 
there  are  other  companies  possessing  submarine  cables,  who  will  not 
make  any  such  provision.  On  this  subject  the  Government  have 
appointed  a  Commission  to  investigate  this  question,  with  the  most 
ample  scope  for  their  inquiries.  The  inquiry  has  for  its  object,  not 
only  the  best  form  of  cable  to  be  laid  at  great  depths  in  the  ocean, 
but  also  the  electrical  condition  when  laid.  It  is,  no  doubt,  owing 
to  the  want  of  such  a  preliminary  innuirj'',  that  so  large  an  amount 
of  national  capital  has  been  wasted  in  such  operations,  and  espe- 
cially in  laying  that  across  the  Atlantic. 

Westmhtiter  and  Victoria  Bridges.— In  conclusion,  Mr.  Bidder 
thus  effectively  contrasts  the  progress  of  Government  works  with 
those  undertaken  by  private  enterprise : — There  is,  within  a 
short  distance,  an  iron  bridge,  scarcely  even  partly  completed, 
across  the  River  Thames.  There  is  no  doubt  that  this  bridge 
will  be  substantially  and  skilfully  constructed,  but  it  cannot  be 
said  to  involve  any  feature  of  mechanical  difficulty ;  it  is  con- 
structed in  London,  and  thus  commands,  in  respect  of  labour  and 
materials,  the  resources  of  the  whole  empire.  Another  iron  bridge, 
spanning  the  River  St.  Lawrence,  in  Canada,  is  entirely  completed, 
and  is  opened  for  traffic  ;  this  bridge  extends  for  nearly  a  mile  and  a 
half  across  a  stream,  having  a  cuirent  var^dng  from  seven  to  ten 
miles  an  hour ;  it  has  to  resist  the  pressure  of  ice  accumulating, 
occasionally,  to  the  depth  of  thii-ty  or  forty  feet.  The  severity  of 
the  climate  is  such  as  to  restrict  the  actual  period  of  working  to  a 
few  months  in  each  j'ear  :  tliC  iron  work  and  the  great  proportion  of 
the  skilled  labour  was  derived  from  England  ;  and  a  severe  mone- 
tary crisis  had  also  to  be  surmounted,  which  latter,  however  com- 
paratively unimportant  in  Government  operations,  exercises  a  for- 
midable influence  on  private  enterprise.  Yet  this  entire  work  has 
been  executed  contempoi-aneously  with  the  one  uncompleted  half  of 
Westminster  Bridge  ;  thus  evidencing  what  the  civil  engineer  cau 
do  when  impelled  by  the  pressure  of  private  enterprise,  as  con- 
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trasted  with  his  exertions  when  trammelled  by  the  restrictions  inci- 
dental to  the  conduct  of  Government  works. 

THE   GREAT   BELL   OF   THE   WESTMINSTER   PALACE   CLOCK. 

In  the  Tear-Book  of  Facts,  pp.  86— S9,  1859,  were  fully  described 
the  raising  and  hanging  of  the  Great  Bell  in  the  Clock-tower  at  the 
New  Palace,  Westminster  ;  and  Mr.  Jabez  James  has  since  read  to 
the  Institution  of  Civil  Engineers  a  paper  on  the  process,  with  some 
account  of  the  four  quarter  bells.  These  were  cast  by  the  founders 
of  the  Great  Bell,  Messrs.  Warner ;  the  third  having  been  con- 
demned as  defective,  had  to  be  recast.  The  first,  weigliing  rather 
more  than  1  ton  1  cwt.,  was  lifted  in  tliree  hours  ;  the  second, 
weighing  upwards  of  1  ton  5  cwt.,  occupied  three  hours  and  a  half; 
the  third,  which  weighed  above  1  ton  134  cwt.,  took  four 
hours.  These  three  bells  were  raised  by  means  of  a  single 
chain,  made  of  bars  7-8ths  of  an  inch  diameter,  and  a  crab  with 
a  double  purchase.  The  fourth  quarter  bell,  weighing  more  than 
3  tons  17 h  cwt.,  was  lifted  in  six  hours  by  a  similar  chain, 
reeved  through  a  single  pulley,  and  by  a  double  purchase-ci-ab. 
These  bells  were  hung  at  the  four  angles  of  the  tower,  .iround  the 
large  bell,  for  convenience  of  sounding.  In  conclusion,  IMr.  James 
proceeded  to  state  the  experiments  that  had  been  made  before  the 
weight  of  the  hammer  and  the  distance  it  should  fall  through  were 
finally  settled.  The  weight  was  decided  to  be  6  cwt.  3  qrs.  10  lbs., 
with  a  fall  ]of  thirteen  inches.  This  arrangement  for  striking  the 
hours  was  continued  until  (on  October  9th)  the  bell  was  discovered 
to  be  fractured  in  two  places.  One  of  the  cracks  was  precisely  in 
the  same  position  in  this  bell  as  in  the  former  one,  exactly  opposite 
to  the  place  where  it  was  struck  by  the  hammer,  and  the  other  was 
about  two  feet  away  from  it.  The  first  fracture  appeared  to  be 
about  fifteen  inches,  and  the  second  about  twenty- four  inches  long  ; 
but  they  did  not  extend  through  the  thickness  of  the  metal,  nor 
witliin  two  or  three  inches  of  the  lip. 

In  the  discussion,  it  was  remarked,  that  the  composition  of  the 
metal  of  the  bell  was  not  the  same  as  that  usually  adopted  in  this 
country  and  on  the  Continent,  there  being  a  greater  proportion  of  tin 
than  was  customary.  It  was  also  thought  that  the  use  of  charcoal- 
smelted  copper,  as  was  the  case  in  Russia,  was  advantageous.  It 
was  suggested  whether  the  interval  between  the  blows  of  the  hammer 
might  not  have  been  too  short,  and  whether  the  chattering  of  the 
hammer,  due  to  its  not  being  cleared  immediately  after  striking, 
might  not  have  a  tendency  to  produce  numbness,  and  hence  stun 
the  bell  and  contribute  to  its  fracture.  It  was  urged  that  the  great 
weight  and  fall  given  to  the  hammer  must  have  acted  prejudicially. 
The.^e  were  supposed  to  be  rendered  necessary  by  the  thickness  of 
the  metal,  which  had  been  made  considerable,  in  order  to  guard 
against  accident;  but  it  was  contended  that  it  had  a  contrary  ten- 
dency.   

THE    "great   eastern"    STEAM- SHIP. 

This  stupendous  vessel  has  occupied  a  large  share  of  public  interest 
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during  the  past  year.*  She  started  on  her  trial  trip  on  September' 
7th  ;  on  the  voyage  an  explosion  took  place  off  Hastings,  owing  to 
some  imperfection  or  neglect  in  connexion  with  the  casing  of  one  of 
the  boilers,  when  ten  firemen  were  killed,  and  several  other  persons 
were  severely  injured.  The  effect  of  the  catastrophe  is  thus  de- 
scribed : 

The  engineers  who  inspected  the  rent  masses  of  iron  and  other  evidences  of 
the  tremendous  force  of  the  explosion  came  to  different  conclusions  as  to  the 
amount  of  steam  pressure  which  occasioned  it.  The  majority  generally  esti- 
mated it  as  having  been  between  400  lb.  and  500  lb.  to  the  square  inch,  an  amount 
of  pressure  which,  as  far  as  can  be  calculated,  has  never  )-et  been  got  by  steam. 
The  highest-pressure  boDers  for  locomotives  are  only  made  to  withstand  about 
1501b.  to  the  inch.  Even  for  experimental  purposes  a  pressure  of  500  lb,  or 
6001b.  steam  has  never  yet  been  generated.  James  Watt,  in  his  earliest  experi- 
ments on  evaporation,  made   some  very  small  globular   boilers  on  which  it  was 


said  a  pressure  of  400  lb.  was  eventually  got,  but  anything  approaching  to  500  lb. 
or  600  lb.  has  never  jbeen  so  much  as  heard  of  among  engineers  till  the  present 
most  unfortunate  occurrence.  Gunpowder  when  exploded  expands  800  times  its 
bulk,  and  when  steam  is  super-heated  to  an  intense  degree  the  water  becomes 
utterly  decomposed  into  its  constituent  gases,  oxygen  and  hydrogen,  which, 
when  brought  into  contact  with  any" red-hot  surface,  recombine  with  the  most 
fearful  explosion.  This  was  exactly  what  took  place  on  board  the  Greiit  Eustern, 
and  the  blow-up  in  its  force  was  precisely  similar  to  what  would  have  taken 
place  had  the  space  between  the  inner  and  outer  casing  of  the  funnel  been  filled 
with  gunpowder  instead  of  steam. 

The  above  trial  and  subsequent  trips  have  been  minutely 
detailed  in  the  daily  journals.  In  that  from  Portland  to  Holyhead, 
in  October,  the  vast  size  and  speed  of  the  engines  are  illustrated  by 
the  fact,  that  at  ten  revolutions  the  paddle-wheels  dashed  through 
the  water  at  something  like  IGOO  feet  per  minute,  and  the  screw  re- 
volved at  2500.  When  accomplishing  this,  the  consumption  of  fuel 
was  at  the  rate  of  250  tons  a  day  for  both  engines,  the  indicated 
power  being  nearly  5000  horses — about  2000  horses  for  the  paddles 
and  a  little  over  3500  for  the  screw.  Nevertheless,  the  trial 
trips  have  been  imperfect  successes.  Mr.  Bidder,  as  President 
of  the  Institution  of  Civil  Engineers,  thus  feelingly  referred  to 
the  vessel  as  the  opus  'maximum  of  Brunei: — "There  does  not 
appear  to  be  any  reason  why  she  should  not  be  mechanically 
successful  ;  but  all  who  have  had  extended  experience  in  our 
profession  are  aware,  that  in  all  experiments  there  will  arise  certain 
phenomena,  which  no  human  foresight  can  anticipate.  Now,  seeing 
that  the  Great  Eastern  is  six  or  seven  times  the  bulk  of  any  existing 
vessel,  and  seeing  that  this,  of  necessity,  involved  the  application  of 
two  sets  of  engines,  two  kinds  of  motive  power — the  paddles  and  the 
screw-propeller — bearing  also  in  mind,  that  she  was  intended  to 
encounter  head  seas  at  a  speed  never  hitherto  contemplated,  and 
knowing  also  the  enormous  forces  which  ordinary  vessels  have  to 
withstand  in  heading  the  waves,  however  slowly  in  heavy  weather, 
it  might  reasonably  be  expected,  that  in  many  respects  her  first  trial 
would  be  somewhat  disappointing.  I  sincerely  hope,  and  I  am  sure 
that  I  carry  your  sympathies  with  me,  in  trusting,  that  there  still 
remain  in  this  country,  sufficient  skill,  enterprise,  and  co-operative 
action,  to  bring  this  great  experiment  to  a  real  test,  and  thus  to 
complete  the  most  fitting  memorial  to  the  fame  of  our  deceased  friend." 
*  Very  fidly  described  in  the  Year-Book  of  Facts,  1S58. 
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SUPER-HEATED    STEAM. 

The  idea  of  working  engines  by  Super- heated  Steam,  and  the  im- 
mense saving  of  fuel  and  increase  of  power  it  would  effect,  M"as,  we 
believe,  first  started  many  years  ago  by  Mi-.  Howard,  and  subse- 
quently by  Dr.  Haycraft.  The  difficulties,  however,  in  the  way  of 
its  adoption  at  that  time,  and  the  undue  estimate  of  the  importance 
of  the  principle,  prevented  those  gentlemen  from  realizing  very  great 
practical  results.  At  a  later  period  the  matter  was  again  taken  up 
b}'  an  American  engineer— Mr.  Weatherhead — -who,  however,  only 
super-heated  a  portion  of  the  steam  and  mixed  it  with  common  steam 
in  its  way  to  the  cylinders.  The  success  which  attended  even  this 
partial  application  of  the  process  again  revived  the  idea,  and  en- 
couraged other  engineers  to  turn  tlieir  attention  to  the  sulyect.  The 
i-esult  of  these  renewed  efforts  is  that  several  methods  of  securing  the 
great  economy  to  be  effected  by  super-heating  the  steam  have  been 
under  trial.  The  value  of  the  improvement  on  the  score  of  economy 
in  working  may  be  best  illustrated  by  a  single  fact,  namely,  that  the 
Peninsular  and  Oriental  Company's  bill  for  coal  annually  amounts  to 
the  enormous  sum  of  700,000^.;  and  that  by  working  their  vessels 
with  super-heated  steam  properly  applied,  it  is  become  almost  certain 
that,  without  any  detriment  to  the  machinery,  from  28  to  30  per 
cent,  of  this  gigantic  outlay  can  be  saved.  As  to  the  various  pro- 
posed methods  of  super-heating  steam,  it  may  be  briefly  explained 
that  the  conditions  required  to  be  fulfilled  are  perfect  simplicity  of 
arrangement  with  ready  control  over  the  apparatus  ;  that  it  should 
be  so  placed  as  not  to  be  liable  to  accidental  injury  in  the  engine- 
room  ;  and  that  the  heat  employed  for  super-heating  the  steam  should 
be  waste  heat  which  has  akeady  done  its  duty  in  the  boilers  and  is 
passing  away. 

All  these  conditions  have  been  most  satisfactorily  fulfilled  by  Mr, 
Penn  in  the  new  engines  on  board  the  Peninsular  and  Oriental  Com- 
pany's ship  Vahtta,  which  were  tried  down  the  Thames  for  the  first 
time  on  April  21st.  The  Valetta  was  for  many  years  the  mail-boat 
between  Marseilles,  Malta,  and  Constantinople.  While  thus  em- 
ployed she  had  Penn's  engines  of  400  horse- power,  and  to  work  these 
up  to  an  average  speed  of  fifteen  miles  an  hour  required  a  consump- 
tion of  fuel  of  from  70  to  75  tons  of  coal  per  day.  At  no  time  was 
it  less  than  from  45  to  55  tons.  These  engines  have  now  been  re- 
moved to  a  vessel  nearly  double  the  tonnage  of  the  Valetta,  and  the 
latter  fitted  with  engines  by  Mr.  Penn  on  the  super-heating  prin- 
ciple. His  method  of  doing  this  is  to  place  in  the  smoke-box  of  the 
boiler,  through  which  the  hot  air  from  the  furnace  first  passes,  as 
large  a  number  of  small  pipes  as  is  consistent  with  allowing  a  free 
draught  from  the  furnaces.  Through  these  all  the  steam  from  the 
boilers  passes  in  its  way  to  the  cylinders.  By  this  plan  an  immense 
heating  surface  in  the  pipes  is  secured  ;  the  steam  is  in  a  subdivided 
form,  so  as  to  be  readily  acted  on ;  and  the  waste  heat  from  the  fur- 
nace is  utilized  at  the  point  where  its  intensity  is  greatest,  and  where 
the  greatest  conveniences  exist  for  applying  the  apparatus.  By 
means  of  three  ordinary  stop- valves  the  whole  contrivance  can  be 
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shut  in  or  off  from  the  engines  at  pleasure.  In  ordinary  engines 
steam  leaves  the  boilers  at  about  250°,  but  declines  from  this  tem- 
perature in  its  way  to  the  engines  to  230°,  undergoing  from  conden- 
sation a  still  greater  and  more  serious  diminution  of  heat  in  the 
cylinders.  From  these  causes,  and  also  from  the  immense  quantity 
of  waste  heat  which  escapes  through  the  smoke- box  and  up  the 
funnels,  there  has  always  been  a  theoretical  loss  of  steam  power 
amounting  to  40  per  cent.,  as  compared  with  the  coal  consumed.  It 
is  this  loss  of  power  and  waste  of  heat  which  the  super-heating  pro- 
cess is  intended  to  prevent ;  and  which  will,  of  course,  allow  a  reduc- 
tion of  from  28  to  30  per  cent,  on  the  fuel  now  consumed. 

By  the  super-heating  process  the  steam  is  raised  in  passing  along 
the  pipes  in  the  smoke-box  (where  the  heat  is  about  C50°)  from  a 
temperature  of  250°  to  350°,  and  so  enters  the  cyUnders  at  100°  in 
excess  of  the  temperature  due  to  its  pressure.  This  extra  heat  is,  of 
course,  rapidly  communicated  to  the  metals,  and  prevents  the  con- 
densation in  the  cylinders  or  other  parts  of  the  engines,  which  would 
otherwise,  of  course,  take  place.  Singularly  enough,  a  smaller 
amount  of  cold  water  is  required  to  condense  the  steam  at  this  high 
temperature  of  350°  than  when  at  the  ordinary  heat  of  common  steam. 
The  trial  trip  of  the  Valetia  was  most  satisfactory,  not  only  as  re- 
gards the  engines,  but  still  more  so  as  to  the  application  for  the 
super-heating  process.  At  the  measured  mile  at  the  Lower  Hope, 
near  the  Nore,  the  result  of  repeated  runs  gave  an  average  speed  of 
nearly  14^  knots  per  hour,  thus  realizing  with  engines  of  260  horse- 
power, and  a  small  consumption  of  fuel,  the  same  rate  of  speed  as 
had  been  gained  with  her  previous  engines  of  400  horse-power,  and 
a  consumption  of  75  tons  of  coals  per  day.  The  super- heating  appa- 
ratus evidently  effected  a  most  important  saving  in  fuel,  but  untiL 
an  average  of  many  days"  working  was  obtained  it  was  difficult 
to  estimate  the  exact  amount  economized.  There  seems,  how- 
ever, every  reason  to  believe  that  an  average  of  14  knots  an  hour 
can  be  obtained  with  a  consumption  of  only  from  24  to  26  tons  per 
diem.  The  thermometer  during  the  trial  indicated  in  the  steam 
pipes  an  addition  to  the  ordinary  temperature  of  100°,  which  Mr. 
]?enn  believes  to  be  enough  for  all  practical  purposes  of  super- heating. 
Even  when  making  from  33  to  34  revolutions  per  minute,  and  driving 
the  vessel  against  a  strong  head  wind  and  tide,  it  was  impossible  to 
consume  all  the  steam  generated,  which  was  blowing  off  from  both 
boilers  all  the  trip.  The  engines  are  remarkable  for  the  extraordinary 
beauty  and  simplicity  of  their  proportions,  qualities  well  known  in 
all  engines  from  Penn  and  Sons,  and  which,  combined  with  the 
strength  of  the  materials  and  perfection  of  the  workmanship,  make 
this  firm  the  foremost  in  the  world  for  machinery  of  this  descrip- 
tion. Both  cylinders  are  oscillating,  of  62  inches  diameter,  and  with 
a  stroke  of  4  feet  6  inches.  The  paddles  are  on  the  feathering 
principle,  and  the  boilers  of  Lamb  and  Co.'s  patent.  During  the 
whole  course  of  the  trials,  and  when  going  at  one  time  nearly  16 
knots,  there  was  no  perceptible  vibration,  even  at  the  end  of  the 
saloon  nearest  to  the  engines.     When  it  is  remembered  that  the 
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super-heating  process  -which  can  effect  such  important  results  is 
capable,  as  we  have  said,  of  application  to  steam  machinery  of  eveiy 
kind,  including  even  locomotives,  it  cannot  be  doubted  that  the 
trial  of  April  21st,  and  its  great  success,  is  one  of  the  most  im- 
poi-tant  events  for  the  progress  of  steam  which  we  have  had  to 
chronicle  for  many  years. — Times. 

Upon  this  communication,  the  Hon.  Major  Fitzmaurice  writes 
to  the  same  journal  : — 

"It  is  now  twelve  years  or  more  since  I  was  engaged  in  experi- 
ments at  AYoolwich  Dockyard,  introducing  high-pressure  engines  for 
ships,  launches,  and  gunboats,  and  I  then  endeavoured  to  introduce 
super-heated  steam,  in  order  to  reduce  the  size  and  weight  of 
boilers  in  small  boats. 

"I  was  laughed  at  by  several  eminent  engineers  for  endeavour- 
ing '  to  roast  the  steam  after  it  had  been  boiled'  (for  that  is  lite- 
rally the  process),  by  introducing  coils  of  pipe  into  the  smoke-box  ; 
and  I  have  the  identical  drawings  by  me  at  this  moment.  My- 
principle  was,  that  the  lateral  heat  of  a  flame  is  nothing  as  com- 
pared with  that  at  tlie  point,  and  that  the  great  mass  of  caloric 
always  runs  in  the  direction  of  the  Hame.  I  believe,  for  this  reason, 
the  extraordinary  fact  has  often  been  seen,  that,  when  two  men  are 
walking  together  in  a  thunderstorm,  one  is  killed  while  the  other  is 
only  severely  scorched.  The  point  of  the  flame  has  entered  one, 
while  the  other  has  only  felt  the  lateral  rays.  Having  spent  many 
thousands  in  the  advancement  of  science,  all  I  ask  for  is  credit  where 
it  is  due."  

jonson's  makine-engine  governor. 
A  PAPER  has  been  read  to  the  Institution  of  Mechanical  Engineers 
by  Mr.  Maudslay,  upon  this  invention,  to  prevent  the  engine 
from  running  off  at  an  excessive  speed,  when  the  resistance  of  the 
water  to  the  screw-propeller  or  paddle-wheel  is  suddenly  removed  by 
the  pitching  or  rolling  motion  of  the  vessel  in  stormy  weather.  The 
Governor  consists  of  a  piston  working  in  a  cylinder,  the  bottom  of 
which  communicates  with  an  opening  through  the  side  of  the  vessel, 
as  near  as  possible  to  the  propeller  or  paddle-wheel ;  the  pressure  of 
water  in  the  bottom  of  the  cylinder  thus  corresponds  exactly  with  the 
depth  of  immersion  of  the  propeller,  and  tends  to  raise  the  piston, 
which  is  loaded  on  the  top  by  an  adjustable  spring,  and  connected 
by  bell-crank  levers  and  links  with  a  throttle-valve  in  the  steam  pipe 
of  the  engine.  When  the  motion  of  the  vessel  causes  the  propeller 
to  be  less  deeply  immersed,  the  pressure  of  water  in  tiie  cylinder  is 
diminished,  and  the  piston  is  forced  down  by  the  spring  above, 
closing  the  throttle- valve  to  the  required  extent,  and  preventing  the 
speed  of  the  engine  from  increasing  ;  while,  on  the  other  hand,  when 
the  propeller  is  more  deeply  immersed,  the  pressure  in  the  cylinder 
is  increased,  and  raises  the  piston,  opening  the  throttle-valve  and 
admitting  more  steam  to  the  engine,  so  as  to  maintain  the  required 
speed  ;  the  object  being  to  control  the  speed  of  the  engine  before  it 
has  time  to  change  sensibly  instead  of  waiting  for  a  change  of  speed 
b2 
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in  the  engine  to  bring  the  governor  into  action,  as  in  the  case  of  the 
ordinary  engine  governor,  

DENSITY    OF   STEAM. 

Mr.  W.  Fairbairn  has  communicated  to  the  British  Association, 
his  "  Experimental  Researclies  to  determine  the  Density  of  Steam  at 
various  Temperatures."  The  object  of  these  experiments  was  to 
verify  or  correct  the  theoretical  formulae  and  speculations  in  regard 
to  the  relation  between  the  specific  volume  and  temperature  of  steam. 
The  experiments  were  conducted  on  a  novel  and  original  principle, 
applicable  to  any  temperatures  and  pressures  capable  of  being  sus- 
tained by  glass  vessels.  Tlic  determinations  were  made  at  pressures 
varying  from  ten  to  fifty  atmospheres.  They  uniformly  show  a  de- 
cided deviation  from  the  law  for  perfect  gases,  and  in  the  direction 
anticipated  by  Professor  Thomson,  the  density  being  uniformly 
greater  than  that  indicated  by  the  theoretical  formula  of  Gay-Lussac 
or  Dalton,  Dumas,  and  others.  The  author  hopes  at  the  next 
meeting  of  the  Association  to  lay  before  the  Section  results  which 
will  determine  the  value  of  super-heated  steam,  its  density  and 
volume,  as  compared  with  the  pressui-e,  at  all  pressures  varying  from 
that  of  the  atmosphere  to  500  pounds  on  the  square  inch.  Pro- 
fessor Macquorne-Rankine  and  Dr.  Joule  expressed  their  opinion  of 
the  great  value  of  Mr.  Fairbairn's  researches,  and  trusted  that  be 
would  continue  them. 

SURFACE   CONDENSATION. 

Dr.  Joule  has  communicated  to  the  British  Association  his  re- 
searches "On  Surface  Condensation."  Tlie  author  described  the 
experiments  he  had  made  on  this  important  subject.  A  peculiar 
arrangement  he  had  introduced  gave  a  very  increased  effect  to 
a  given  surface.  In  this  arrangement  a  copper  spiral  was  placed 
in  the  water  spaces.  The  spiral  had  the  effect  of  giving  the  water  a 
rotatory  motion,  which  was  thus  compelled  to  travel  over  a  larger 
surface  than  it  would  otherwise.  He  also  pointed  out  that  he  had 
succeeded  in  producing  a  better  vacuum  than  the  temperature  of  the 
condensing  and  condensed  water  appeared  to  wan-ant,  and  that 
thus  a  fresh  and  unexpected  advantage  was  proved  to  belong  to  the 
system  of  surface  condensation. 

A  discussion  took  place,  in  which  Professor  Macquorne-Rankine, 
Messrs.  A.  Taylor  and  W.  Smith,  took  part ;  and  a  wish  was  ex- 
pressed that  Dr.  Joule  would  continue  his  important 
and  give  the  results  at  a  future  meeting. 


STEAM  TRANSPORT,    AND   THE   CONSUMPTION  OF   COAL. 

A  PAPER  has  been  read  to  the  British  Association  "  On  Mercantile 
Steam  Transport  Economy  as  effected  by  the  Consumption  of 
Coal,"  by  I\Ir.  C.  Atherton,  Chief  Engineer  of  the  Royal 
Dockyard,  Woolwich. — This  is  the  third  and  concluding  paper  on 
this  subject. 

Mr.  T.  Webster  pointed  out  that  in  Mr,  Atherton's  first  -jiaper  on 
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this  subject  he  had  taken  the  consumption  of  coal  in  marine  engines 
at  41b.  per  indicated  horse-power  per  mile,  while  in  his  present 
paper  it  was  talien  as  low  as  '2|  lb.  This  was  a  gratifying  fact, 
showing  the  progress  whicli  had  been  made.  He  believed  it  was 
due  mainly  to  the  use  of  super- heated  steam  and  the  increased  adop- 
tion of  the  principle  of  expansion.  He  thought  the  public  were 
indebted  to  Mr.  Atherton  for  his  labours,  which  he  trusted  would 
result  in  theestablishmentof  a  unit  of  displacement  and  horse-power, 
in  lieu  of  the' tonnage  measurement  at  present  adopted.  Mr.  W. 
Fairbairn  bore  testimony  to  the  great  value  of  Mr.  Athertou's 
labours ;  he  recollected  when  from  7  lb.  to  10  lb.  per  indicated 
horse-power  was  the  general  rate;  that  had  been  reduced  to  4  lb., 
and  it  was  now  from  2  lb.  to  2^-  lb.  Super-heated  steam  had  doubtless 
been  the  cause  of  this  economy.  Mr.  M'Connell  considered  that 
super-heated  steam  was  in  reality  dry  steam. 


STEAM   SUPERSEDED. 

Dr.  a.  H.  Ensman,  of  Stettin,  proposes,  as  a  Substitute  for  Steam, 
carbonic  acid  in  the  solid  form,  and  anticipates  that  his  discovery  (?) 
will  lead  to  the  navigation  of  the  atmosphere  with  balloons.  It  is 
nearly  a  quarter  of  a  century  since  Thilorier  succeeded  in  producing 
solid  carbonic  acid ;  and  the  process  of  making  it  has  since  been 
much  simplified  by  Faraday  and  Natterer.  Faraday  has  stated 
that  carbonic  acid  is  a  singular  substance,  on  account  of  the  high 
pressure  which  emanates  from  it  in  passing  from  tlie  solid  state  ; 
there  is  nothing  equal  to  it  in  this  respect.  Its  vapour  is  said  to 
have  an  enormous  pressure  which  increases  with  its  temperature. 
At  Zero,  it  is  equal  to  23  atmospheres  ;  at  1(3  degrees,  to  29 
atmospheres ;  and  at  32  degrees,  to  38  atmospheres.  The  only 
difficulty  was  the  production  of  the  solid  acid  in  suSicient  quantities  ; 
but  Natterer  has  succeeded  in  obtaining  several  pounds  at  once,  and 
his  apparatus,  which  will  stand  a  pressure  of  2000  atmospheres,  is 
now  sold  in  Vienna  for  10^.  We  are  not  told  the  cost  per  pound  of 
the  acid,  nor  its  economy  as  compared  with  steam. 

STEAM-BOILER   EXPLOSIONS. 

Mr.  T.  Archer,  Jun.,  has  patented  certain  improvements  in 
apparatus  for  preventing  Explosions  of  Steam-boilers.  Here  the 
supply  valve  is  enclosed  in  a  case  having  an  opening  at  the  top, 
through  wliich  the  rod  of  the  safety-valve  passes :  and  by  which  steam 
passes  from  the  boiler  when  the  safety-valve  is  somewhat  raised. 
On  the  rod  of  the  safety-valve  there  is  another  valve,  which,  when 
the  safety-valve  is  raised  beyond  a  certain  point,  closes  the  opening 
in  the  top  of  the  case,  causes  the  steam  to  pass  through  a  pipe 
which  leads  from  the  case  to  tlie  interior  of  the  furnace  of  the  boiler, 
and  so  damps  the  fire  and  reduces  the  pressure  on  the  boiler.  Steam 
is  also  caused  to  pass  on  to  the  fuel  in  the  furnace  when  the  water  in 
the  boiler  gets  too  low.  This  is  accomplished  by  a  float  in  the  boiler 
having  a  rod  attached  to  it,  which  passes  through  a  stuffing-box  in 
the  top  of  the  boiler.     This  rod  also  passes  through  a  hole  in  a  pro- 
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longation  of  the  -weighted  roller,  which  keeps  down  the  safety-valve, 
and  on  the  end  of  the  rod  there  is  an  enlargement  which  cannot  pass 
through  the  hole  in  the  lever.  Thus,  when  the  water  in  the  boiler 
gets  too  low,  the  weight  of  the  float  depresses  the  arm  of  the  lever 
through  w^hich  the  rod  passes,  lifts  the  arm  of  the  lever  which  keeps 
down  the  safety-valve,  and  allows  the  steam  to  pass  on  to  the  fuel 
in  the  furnace. — Mechanics'  Magazine. 


IMPEOVEMEKTS   IN   STEAJf   NAVIGATION. — CONSUMPTION   OF 

SMOKE. 

The  following  noteworthy  facts  have  been  stated  to  the  Mecha- 
nical Section  of  the  British  Association. 

Mr.  J.  Oldham  referred  to  the  use  of  Silver's  Marine  Governor 
for  steam-engines  on  board  ships,  which  are  stated  to  be  so  sensitive 
in  their  action  that  the  slightest  pitching  motion  is  at  once  indicated, 
and  the  steam  admitted  or  excluded  as  the  case  may  require. 

Mr.  A.  Henderson,  in  reference  to  Silver's  steam  governor,  which 
had  been  mentioned  by  Mr.  Oldham,  said  he  believed  it  to  be  a  most 
valuable  invention,  and  in  connexion  with  Luntley's  steering  appa- 
ratus, which  had  been  fitted  to  the  Great  Eastern,  would  place  the 
control  of  a  steam-ship  directly  in  the  hands  of  the  captain. 

Mr.  Oldham,  in  reply  to  a  question  from  Mr.  Eddison,  stated  that 
there  was  a  decided  economy  in  fuel  arising  from  the  consumption  of 
smoke,  but  even  if  there  were  not,  it  was  worth  all  the  trouble  to 
get  rid  of  the  dense  clouds  of  smoke  at  sea,  which  frequently  led  to 
collisions,  and  were  worse  than  fogs. 

Mr.  W.  Fairbairn  had  paid  great  attention,  for  many  years  past, 
to  the  subject  of  smoke  consumption.  The  principles  on  which  this 
depended  were  now  well  known,  and  there  were  an  infinite  number 
of  contrivances  by  which  the  object  could  be  attained,  but  in  all 
cases  their  efficiency  depended  on  the  care  of  the  stokers.  He  be- 
lieved that  it  must  be  made  the  interest  of  the  stokers  to  get  rid  of 
the  smoke :  let  there  be  premiums  for  them  when  there  was  no 
smoke,  and  fines  when  smoke  was  made  ;  and  ho  saw  no  difficulty 
in  getting  rid  of  the  nuisance  entirely.  With  reference  to  Silver's 
governor,  it  was  an  extremely  ingenious  invention,  and  he  had  no 
doubt  of  its  efficiency  and  its  value  on  board  ship.  On  land  there  was 
nothing  equal  to  the  revolving  valves  originally  invented  by  Watt, 
but  these  were  not  applicable  to  marine  engines. 

Mr.  Oldham,  in  reply  to  a  question  from  Admiral  Moorsom,  in 
reference  to  Griffith's  screw-propeller,  said  that  so  far  as  his  expe- 
rience went  there  was  nothing  equal  to  Smith's  original  propeller  in 
form,  though  a  third  thread  was  now  used  which  increased  its 
efficiency. 

Mr.  W.  Smith  pointed  out  that,  looking  to  the  experiments  which 
had  been  made  on  board  H.  M.  Yacht,  the  Victoria  unci  A  Ihert,  and 
lately  on  board  H.JM.S.  Doris,  Griffith's  screw  had  proved  to  be  the 
best.     Silver's  governor  was  now  on  trial  in  forty  ships.     It  saved 
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the  engineer's  special  attention  to  the  throttle- valve  when  a  heavy 
sea  was  running.  Frequently  in  sucli  cases,  at  present,  the  engi- 
neer, to  avoid  the  incessant  watching  of  one  valve,  often  shut  off  half 
steam,  which,  though  it  insured  safety,  was  a  considerable  loss  in 
point  of  economy.  The  space  required  for  one  of  these  governors 
■was  3  ft.  by  2  ft.  6  in.  The  number  of  revolutions  of  the  momentum 
was  about  130  to  140  per  minute. 

]\Ir.  T.  Webster  remarked  on  the  great  progress  that  had  been 
made  during  the  last  twenty  years  with  regard  to  the  prevention  of 
smoke.  This  showed  the  value  of  such  discussions  as  these  at  meet- 
ings of  the  British  Association.  He  called  attention  to  the  fact, 
that  at  the  time  when  the  Act  for  the  metropolis  was  passed,  the 
potteries  wez-e  specially  exempted  from  its  operation,  it  being  then 
asserted  that  it  was  impossible.  Such,  however,  had  been  the  pro- 
gress of  science,  that  the  difficulty  had  been  so  far  overcome  and  the 
■exemption  had  been  repealed  ;  and  pottery  kilns  wei-e  now  subject 
to  the  same  penalties  as  other  furnaces.  The  prevention  was  effected 
by  applying  the  same  principles  which  had  been  applied  in  the  other 
cases.  These  principles  had  been  well  laid  down  and  explained  by 
Mr.  C.  "W.  Williams,  in  the  Essay  which  had  gained  the  prize  at  the 
Society  of  Arts.  

NEW  IRON  STEAM  BATTERIES. 

The  Admiralty  have  in  course  of  construction  four  Iron  Steam 
Batteries,  or  Steam  Frigates.  They  are  to  be  cased  with  iron  of  the 
same  thickness  (42  inches)  as  that  used  in  the  old  floating  batteries, 
but  the  vessels,  when  completed,  will  sit  more  lightly  on  the  water, 
and  will  be  far  more  elegant  in  appearance,  and,  in  fact,  will  be 
hardly  distinguishable  from  an  ordinary  frigate.  They  wiU  have 
great  beam,  nearly  equal  to  that  of  the  Qreat  Eastern.  Their  superior 
lightness  over  the  old  floating  battery  will  be  due  to  their  being  only 
partially  covered  with  plates,  which  will  be  confined  to  the  sides  of 
the  vessel  above  and  for  a  short  distance  below  the  water-line,  and 
neither  the  head  nor  the  stern  of  the  vessel  will  be  covered.  The 
head  will  be  fitted  with  a  false  bow  or  sheathing  to  conceal  her  real 
purpose,  that  of  running  down  hostile  vessels,  but  after  her  first 
•encounter  with  an  enemy,  this  false  bow  will  be  broken,  and  v/ill 
fall  off'. 

The  tonnage  of  each  vessel  is  3668  tons,  builders'  measurement, 
and  each  will  cost  from  157,724L  to  161,392^.  This,  it  must  be 
remembered,  is  for  the  mere  huU  of  the  boat  ;  and  as  her  equipment 
will  necessarily  be  very  expensive,  and  her  engines  of  immense  power, 
we  shall  take  a  low  estimate  of  the  cost  when  we  assume  that  each 
vessel  will,  when  ready  for  sea,  cost  about  a  third  of  a  million  of 
money.  These,  however,  are  only  the  smaller  steam  batteries  ;  those 
already  building  of  6000  tons  will  cost  upwards  of  a  quarter  of  a 
million,  or  264,000?.,  for  the  hull  alone,  and  when  fitted  for  sea  will 
not  cost  less  than  half  a  million  of  money  each. — Steam  S]dp;ping 
Gazette. 
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THE   NEW    SCKEW  LINE-OF-BATTLE   SHIP,   VICTOEIA. 

This  magnificent  ship,  whicli  was  launched  last  summer,  from 
Portsmouth  yard,  in  the  presence  of  Her  Majesty  and  the  Eoyal 
family,  deserves  particular  notice  as  being  larger  than  any  line- 
of-battle  shijj  now  afloat,  and  also  as  being  the  first  three-decker 
that  has  been  designed  expressly  as  a  screw-steamer.  Her  actual 
displacement  when  at  her  load-line  will  amount  to  very  nearly  7000 
tons,  which  is  greater  than  that  of  every  other  shiji  of  war  by  nearly 
lO&O  tons ! 

We  have  at  present  afloat  five  screw  three- deckers — the  Marl- 
horou'jh,  Royal  Sovereign,  Duhe  of  Wellington,  Eoyal  Albert,  and 
Royal  George.  These  were  originally  designed  for  sailing  ships ; 
the  first  three  by  the  late  Surveyor  of  the  Navy,  Sir  William 
Symonds  ,•  the  Royal  Albert  by  the  late  Mr.  Oliver  Lang.  The 
Royal  George  was  built  on  the  lines  of  the  old  Caledonia,  and  was 
launched  at  Chatham  in  1827.  To  adapt  these  vessels  for  the  recep- 
tion of  tlie  screw,  they  were  altered  as  follows  : — The  Marlborough 
was  lengthened  in  midships  and  at  each  end,  and  was  also  increased 
slightly  in  breadth ;  the  JDuke  of  Wellington  and  Royal  Sovereign 
were  lengthened  in  midships  and  by  the  stern  ;  the  Royal  Albert  was 
lengthened  by  the  stern  ;  and  the  Royal  George  only  had  the  screw 
aperture  cut  in  her  deadwood,  and  was  not  lengthened  at  all. 

The  following  table  shows  tlie  comparative  principal  dimensions 
of  these  ships  and  of  the  Yidoria. 


Eoyal  George  . 
Eoyal  Albert .  . 
DukeofWellingto 
Eoyal  Sovereign 
Marlborough .  . 
Victoria     .     .     . 


II 

Length 

between 

Perpendic. 

u 
II 

P 

.a 

II 

ft.  in. 

ft.  in. 

ft.  in. 

4t)0 

205  7 

54  6i 

23   2 

2616 

500 

233  9 

61  0 

21   2 

3726 

700 

240  6 

60  1 

24   8 

3771 

800 

2i0  6 

60  0 

24   8 

3759 

800 

245  6 

61  2^ 

25  10 

4000 

1000 

260  0 

60  0 

26  10 

4113 

It  will  be  observed  that  the  Victoria,  though  larger  than  the 
Marlborough,  does  not  carry  so  many  guns.  The  armament  of  the 
Victoria  is,  however,  the  heavier  of  the  two,  as  she  carries  on  the 
middle  and  lower  decks  nothing  but  68-pounders,  as  will  be  seen  by 
the  following  table  : — 

Ins.  C^vt. 

Lower  Deck 8     65 

Middle  Deck 8     65 


Feet. 
9    0 


No. 


Main  Deck 32  prs.    ...     56 

Upper  Deck 32  prs.    ...    42 

Do.        do 68  pr.  pivot  95 


9    6 

8    0 
10    0 


Total 131 

The  engines  of  the  Victoria  are  by  Messrs.  Maudslay,  Sons,  and 
Field,  and  are  of  the  nominal  power  of  1000  horses. — Mechanics' 
Magazine. 
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We  may  here  direct  attention  to  an  able  series  of  papers  on  Ship- 
building, in  the  Mechanics  Magazine  for  the  past  year,  by  Mr.  E. 
J.  Keed,  one  of  the  editors  of  that  journal. 


NEW  IKON   STEAM  RAM. 

Op  the  invention  of  the  Steam  Ram,  we  gave  some  details  in  the 
Year-book  of  Facts,  1859,  pp.  31,  32  ;  and  we  have  now  to  report 
the  progress  of  a  gigantic  work  of  this  class.  The  English  Govern- 
ment have  building  a  wrought-iron  vessel  of  immense  size,  strength, 
and  steam  power,  specially  adapted  as  a  vessel  of  war,  and  for 
running  down  ships  of  tlie  largest  kind,  not  even  excepting  the 
Great  Eastern'  itself.  The  contract  for  this  tremendous  engine  of 
modern  war  has  been  taken  by  the  Thames  Iron  Shipbuilding  Com- 
pany, and  sufficient  progress  has  been  made  with  the  ironwork  to  be 
used  in  her,  to  make  it  certain  that  she  will  be  afloat  and  fitting  for 
sea  by  June  next.  Her  dimensions  will  be — extreme  length,  380 
feet ;  breadtli,  58  feet ;  depth,  41  feet  6  inches  ;  and  her  tonnage  no 
less  than  6177  tons.  The  weight  of  the  empty  liuU  will  be  5700  tons. 
The  engines  are  to  be  by  Peun  and  Sons,  of  1250-horse  power,  and 
of  these  we  shall  give  a  description  on  another  occasion.  Their 
weight  with  boilers  will  be  950  tons  ;  she  will  carry  950  tons  of  coal, 
and  her  armament,  masts,  stores,  &c.,  will  amount  to  1100  tons 
more.  Thus,  at  sea  her  total  weight  will  be  about  9000  tons,  which 
will  be  diiven,  when  so  wanted,  through  the  water  against  an 
enemy's  ship  at  the  rate  of  16  miles  an  hour.  It  is  difficult  by  mere 
description  to  give  an  adequate  idea  of  the  tremendous  strength  with 
wliich  this  vessel  is  to  be  built.  The  keel,  or  rather  the  portion  to 
which  the  ribs  are  bolted,  is  made  of  immense  slabs  of  wi-ought  scrap 
iron,  an  inch  and  a  quarter  thick,  and  three  feet  six  inches  deep. 
From  this  spring  tlie  ribs — massive  wrought  iron  T-shaped  beams, 
which  are  made  in  joints  about  five  feet  long  by  two  deep,  up  to 
where  the  armour-plates  begin,  five  feet  below  the  water-line.  These 
beams  are  only  3  feet  8  inclies  apart,  while,  for  a  distance  of  10  feet 
on  each  side  of  the  keel,  they  are  bolted  in  at  only  half  this  distance 
asunder.  Five  feet  below  the  water-line  the  armour-plates  commence, 
and,  to  give  room  for  these,  the  depth  of  the  rib  diminishes  to  about 
half,  or  nine  inches.  Over  the  ribs,  and  crossing  transversely,  are 
bolted  beams  of  teak  a  foot  and  a  half  thick,  and  outside  these  again 
come  the  armour-plates.  Each  of  these  plates  is  to  be  15  feet  long- 
by  4  feet  broad  and  4^  inches  thick.  Several  of  them  have  been 
made  by  the  company  of  puddled  iron,  of  annealed  scrap  iron,  and 
of  scrap  iron  unannealed  ;  and  experiments  are  now  being  made  at 
Portsmouth  with  a  view  of  testing  practically  which  best  withstands 
the  tremendous  attack  of  68-pounders.  It  is  almost  needless  to  say, 
that  each  plate  is  the  very  perfection  of  material  and  manufacture. 
These  ponderous  slabs  go  up  to  the  level  of  the  upper  deck.  The 
orlop  deck  will  be  of  wood,  and  24  feet  above  the  keel.  The  main- 
deck  will  be  of  iron,  cased  with  wood,  and  9  feet  above  the  orlop. 
The  upper  deck  will  also  be  of  wrought  iron,  and  7  feet  9  inches 
above  the  main. 
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All  the  decks  are  carried  on  wrought- iron  beams  of  the  most 
powerful  description,  to  which  both  the  ribs  and  iron  decks  are 
bolted  ;  while  along  the  whole  length  of  the  vessel,  from  stem  to 
stern,  are  immensely  solid  wrought-iron  beams  at  intervals  of  five 
feet  inside  the  ribs,  which  are  again  crossed  by  diagonal  bands, 
tying  the  whole  together  in  a  perfect  network.  The  armour-plates 
are  not  intended  to  shield  the  whole  vessel,  only  the  fighting  portion, 
about  220  feet  of  the  broadside,  being  thus  protected.  This  broad- 
side, however,  will  mount  14  of  the  Armstrong  1001b.  guns,  which, 
with  two  broadside  guns  on  the  upper  deck  and  two  pivot  guns  of 
the  same  kind  forward  and  two  aft,  will  give  her  a  total  armament 
of  36  guns,  each  throwing  a  1001b.  shot  over  a  range  of  nearly  six 
miles.  Neither  the  bows  nor  stern  have  any  of  the  large  armour- 
plates,  but  aie  coated  with  wrought-iron  plates  of  nearly  one  inch 
and  a  half  thick  over  two  feet  of  teak,  which  will  oQ"er  sufficient 
resistance  to  prevent  most  shots  from  going  through.  But  to  com- 
pensate for  this  apparent  deficiency,  both  bows  and  stern  are  so 
crossed  and  recrossed  in  every  direction  with  water-tight  compart- 
ments, that  it  is  a  matter  of  perfect  indifference  whether  they  get 
riddled  or  not ;  and  each  of  these  ends  is  shut  oS'  from  the  engine- 
room  and  fighting  portion  of  the  ship  by  continuous  massive  wrought- 
iron  transverse  bulkheads.  So  that,  supposing  it  possible  that  both 
stem  and  stern  could  be  shot  away,  the  centre  of  the  vessel  would 
remain  complete  and  impenetrable  as  ever,  still  off'ering  in  all  24 
inches  of  teak  coated  with  5  inches  of  wrought  iron  to  every  shot. 
But  both  stem  and  stern  are  built  inside  of  such  immense  strength 
that  coating  with  armour-plates  would  be  almost  superfluous.  The 
bows,  as  the  spot  where  the  whole  shock  must  be  received  in  running 
■down  ships,  are  inside  a  perfect  web  of  ironwork,  strengthened  back 
to  the  armour-plates  with  no  less  than  eight  ^^TOUght-iron  decks  an 
inch  thick,  and  crossed  and  re-crossed  in  all  ways  and  methods  with 
^diagonal  bracings  and  supports. 

In  the  design  sent  into  the  Admiralty  by  the  Thames  Shipbuilding 
Company,  the  shape  of  the  bows  was  made  exactly  after  the  outline 
of  the  neck  and  breast  of  a  swan  when  swimming.  Thus  the  point 
which  would  strike  an  enemy's  vessel  was  the  "breast,"  which  was 
placed  under  the  water-line.  In  the  Admiralty  model,  according 
to  which  the  "ram"  is  to  be  built,  the  bows  form  an  obtuse  angle, 
the  point  of  which  is  just  level  with  the  water,  receding  back  at  a 
rather  sharp  slope  both  above  and  below  it.  This  peculiar  shape, 
however,  will  be  concealed  under  the  usual  figurehead  and  forward 
gear  with  a  light  artificial  cutwater  of  wood,  so  that  apparently  the 
vessel  will  be  an  ordinary  frigate  of  the  largest  size.  The  Admiralty, 
no  doubt,  intend  by  these  devices  to  disguise  her  real  character,  but 
we  need  hardly  point  out  how  utterly  futile  such  an  attempt  would 
be.  Once  a  general  engagement  was  commenced,  the  "ram"  would 
be  able  to  pursue  her  mission  of  destruction  by  running  into  the 
sterns  of  the  enemy's  vessels  almost  without  hindrance.  The  mode 
in  which  she  attacks  will  be  to  run  straight  at  the  enemy,  taking 
him  if  possible  in  the  stern  or  quarter,  all  the  men  on  deck  retiring 
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to  the  stern  to  avoid  injury  from  falling  spars.  When  about  half  the 
vessel's  length  from  the  enemy,  the  engines  are  to  be  stopped  and 
the  engineers  stand  by  to  reverse  the  engines  in  order  to  clear  her 
from  the  wreck  of  her  antagonist  before  the  latter  goes  down.  It  is 
calculated  that  striking  a  line-of-battle  ship  in  the  stern,  the  ram 
would  sink  her  within  three  minutes.  The  bowsprit  will,  we  believe, 
be  telescopic,  in  order  to  be  housed  on  board  with  the  anchors  before 
striking  the  enemy,  that  there  may  be  no  chance  of  becoming 
entangled  with  the  WTeck  of  the  sinking  vessel.  It  has  however,  yet 
to  be  explained  how  she  is  to  get  rid  of  her  own  wreck  of  masts  and 
spars,  and  above  all  what  precautions  wiU  be  adopted  to  prevent  any 
chance  of  the  rigging  fouling  her  screw.  The  cost  of  the  hull  will  be 
about  200, 000^.,  the  engines  about  75,000?.,  and  her  fitting  for  sea 
about  45,000?.  more— or  320,000?.  in  all.  If  she  only  does  one-half 
of  what  may  fairly  be  anticipated  from  her,  she  will  be  cheaper  to 
the  nation  than  a  dozen  sail-of-the-line.  We  abridge  these  in- 
teresting details  from  the  Times  joxivnal. 


SIK   HOWARD   DOUGLAS'S   IMPROVED   SCREW   PROPELLER. 

Sir  Howard  Douglas  has  long  devoted  his  attention  to  the 
improvement  of  the  Admiralty  Screw,  and  his  exertions  have  been 
successful.  The  main  object  was,  of  course,  to  ascertain  the  shape 
of  a  propeller  which  would  diminish  vibration  while  exerting  increased 
power,  and  therefore  obtaining  increased  speed,  so  as  to  prevent  the 
unpleasant  effect  produced  by  the  constant  tremulous  vibration  in  the 
stern  of  a  ship  while  the  screw  is  in  motion,  which  is  dangerous  ;  and 
the  injury  done  to  the  stern  by  the  constant  shake  of  the  screw  may 
produce  results  to  be  dreaded.  Of  course,  whenever  there  is  great 
vibration  there  is  loss  of  power  somewhere,  and  the  force  that  should 
here  be  exerted  to  propel  the  ship  is  lost  in  shaking  her  frame  to  the 
very  centre.  This  most  unprofitable  result  Sir  Howard  Douglas's 
experiments  showed  conclusively  was  due  to  the  angular  fan-shaped 
form  of  the  Admiralty  screw,  and  caused  by  the  sudden  and  violent 
reaction  of  the  disturbed  water  in  the  screw  frame  as  the  propeller 
entered  and  emerged  from  it.  The  rectilinear  edges  are  in  this 
respect  highly  disadvantageous,  since  the  whole  of  an  edge  enters 
and  leaves  the  water  at  once  on  each  side  of  the  aperture  of  the 
screw-frame,  within  which  aperture  the  water  is  comparatively  in  a 
quiescent  state  as  regards  propulsion.  This  led  Sir  Howard  to  see 
that  if  the  leading  corners  of  a  screw  blade  were  curved,  "  they 
would  slide  obliquely  and  continuously  through  the  water  like  a  screw 
formed  with  an  entii-e  feather,  so  that  at  no  moment  would  there  be 
any  shock  or  discontinuity  of  action."  The  result  of  this  important 
discovery  Sir  Howard  communicated  to  the  Admiralty,  but  three 
engineers  were  against  the  proposed  improvement,  and  considered 
that,  to  cut  off  the  "leading  corners"  of  the  Admiralty  screw  vrould 
be  to  deprive  it  of  half  its  propelling  force.  Sir  Howard,  however, 
took  out  a  protective  patent  for  his  improvement,  which  is  registered 
as  consisting,  first,  in  a  modification  of  the  form  of  the  blades,  so 
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that  the  advance  or  leading  edges  of  the  propeller  blades  shall  receive 
less  shock  in  cutting  through  the  water,  and  therefore  produce  a 
more  equable  action  of  the  propeller,  resulting  in  less  tremulous 
motion  in  the  stern  of  the  ship  when  under  way,  and  also  steadying 
and  equalizing  the  propelling  force.  For  this  purpose  the  advance 
edge  of  the  screw  blade  is  of  a  convex  curved  form,  so  that  the 
curve  of  this  edge  of  the  blade  at  the  extreme  end  is  in  rear,  as  re- 
gards its  position  in  the  screw,  of  the  inner  termination  of  the  curve, 
or  that  next  the  centre.  The  leading  edges  of  the  screw,  in  fact, 
when  looked  at  in  profile,  resemble  a  wave-Hne  similar  to  Hogarth's 
line  of  grace  and  beauty,  the  two  curves  meeting  in  the  centre  at  the 
boss  or  axis  of  the  screw.  Ey  this  form  of  the  advanced  edges  the 
transition  in  entering  and  leaving  the  opening  in  the  deadwood  or 
screw-frame  of  the  ship  is  easy  and  gradual;  vibration  in  the  stern- 
frame  is  reduced  to  its  lowest  point,  and  the  whole  force  of  the  screw 
employed  to  propel  the  vessel. 

A  full  detail  of  this  improvement  and  its  value  to  the  service  has 
been  published  by  Sir  Howard  Douglas  in  his  work  on  Naval  War- 
fare with  Steam.  Nothing,  however,  was  done  towards  cutting  off 
"  the  leading  corners"  of  the  screws,  as  Sir  Howard  had  recom- 
mended ;  but  in  June  last,  Her  Majesty's  frigate  Doris  was  ordered 
to  Spithead  to  make  certain  trials  with  various  kinds  of  screws,  but 
more  especially  of  the  comparative  merits  of  Griffiths's  screw  and 
the  common  Admiralty  screw,  with  its  leading  corners  cut  off.  The 
result  of  these  trials  (detailed  in  the  next  page)  showed  that 
when  competing  with  three  of  Griffiths's  best  screws  (which  were 
the  best  of  all  sets  of  improvements  tried),  the  Admiralty  screw,  with 
its  leading  corners  cut  off  as  Sir  Howard  had  recommended,  was  far 
better  than  two  of  the  three,  and  very  little  inferior  to  the  best  of 
all.  The  value  of  the  improvement  was  therefore  put  beyond  a 
doubt,  for  the  trial  naturally  created  the  impression  that  had  a  screw 
been  specially  made  on  Sir  Howard's  plan,  instead  of  having  its 
leading  corners  roughly  cut  off  for  the  occasion,  it  would  have 
distanced  all  competitors,  both  as  regards  increased  speed  of  the 
vessel  and  diminished  vibration  at  the  stern.  This  was  a  great 
victory  for  Sir  Howard's  principles,  and  accordingly  he  received 
congratulations  from  all  but  the  Admiralty,  which  alone  made  no 
sign.  Sir  Howard  then  wrote  to  the  Admiralty,  who  replied  that 
his  improvements  of  1858  had  been  tried  previously  by  the  Ad- 
miralty onboard  Her  Majesty's  yacht  i^a«7/  in  1853.  Now,  this  latter 
assertion  is  very  far  from  being  correct.  The  trials  made  on  board 
the  Fairy  six  years  ago  were  with  screws  of  a  peculiar  form,  cut 
down  into  any  or  almost  no  form  whatever.  The  screws,  too,  were 
utterly  different  in  principle  and  pitch  from  the  Admiralty  screw 
which  Sir  Howard  proposed  to  improve,  while  the  trials  them- 
selves may  be  regarded  as  conspicuous  failures,  inasmuch  as  they 
resulted  in  nothing,  and  left  the  old  fan-shaped  Admiralty  screw 
precisely  as  it  was,  and  as  it  has  remained  till  the  present  improve- 
ment of  Sir  Howard.  The  gallant  veteran  has  replied  to  the  Ad- 
miralty, calmly  persisting  in  his  claim  to  the  merit  of  having  ori- 
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ginated  the  improvement,  and  hinting  strongly  that  the  attempt  of 
the  authorities  to  refer  back  the  improvement  to  the  meaning- 
less trials  of  1853  with  totally  different  screws  looks  very  like 
trying  to  rob  him  of  the  honour  due  to  his  skill  and  perseverance  in 
having  been  the  first  to  see  and  the  first  to  work  out  this  important 
modification  of  the  screw-propeller  principle.  So  the  matter  remains 
at  present.  We  abridge  the  above  from  the  Times  of  August  27th, 
1859. 

The  writer  next  refers  to  another  important  improvement  of  the 
screw,  to  prevent  its  being  fouled  by  rigging  or  hawsers.  In  the  whole 
of  Her  Majesty's  navy  not  a  single  vessel  is  provided  with  any 
appliance  to  ward  off  this  most  obvious  and  most  serious  disaster. 
In  Sir  Howard  Douglas's  improved  form  of  screw,  the  curved 
edges  have,  besides  the  advantage  of  readily  throwing  off  any 
floating  materials  that  may  come  in  contact  with  them,  that  of  not 
being  so  liable  to  be  broken  by  their  oblique  collision  with  large 
spars.  The  angular  parts  of  the  common  screw  are  far  more  likely 
to  be  hitched  by  ropes  than  the  rounded  extremities  of  the  form 
■which  Sir  Howard  has  now,  we  hope,  introduced  to  the  navy. 
These  curved  edges,  he  also  suggests,  should  be  fitted  with  sharp 
gun  or  other  hard  metal  edges,  so  that  as  the  screw  revolved  in 
the  water  its  power  would  divide  any  rope  or  spar  like  a  power- 
ful circular  saw.  But  his  main  recommendation  as  a  remedy  for 
this  great  evil  is  a  conti-ivance  that  will  enable  the  propeller  to 
clear  itself  of  any  floating  wreck  of  rigging  which  may  hitch  upon 
the  screw  in  its  rotation  ;  and  which,  being  drawn  down  to  the  root 
of  the  blade,  would  be  wound  up  on  the  boss  so  tightly  as  to  disable 
the  propeller  or  break  the  screw- shaft,  if  the  engines  were  not  in- 
stantly stopped.  For  this  manner  of  clearing  the  screw  Sir  Howard 
proposes  to  employ  powerful  and  shai-p  knife-edges,  firmly  fixed  to 
the  metal  trunk  in  which  the  screw  works,  and  close  to  both  edges 
of  the  blade,  in  such  a  manner  that  any  rope  that  may  have  hitched 
on  the  boss  would  be  acted  upon  during  the  revolution  of  the  screw 
as  a  body  revolving  in  a  txirning  lathe  is  acted  upon  by  a  chisel. 
Thus,  revolving  with  a  force  derived  from  the  power  of  the  engines, 
the  rope  must  be  drawn  into  and  along  the  knife-edges,  causing  them 
to  exert  a  drawing  cut  sufiicient  to  sever  any  rope,  whatever  its 
strength  or  thickness,  and  so  clear  the  screw  at  once  of  what  would 
otherwise  be  the  most  dangerous  and  perhaps  fatal  entanglements. 
This  simple  but  most  efficacious  plan  we  trust  soon  to  see  generally 
introduced  into  both  the  Royal  and  merchant  navies. 


EXPERIMENTS  WITH  SCREW  PROPELLERS. 

The  series  of  screw  trials  concluded  by  the  Boris  are  the  most  im- 
portant that  have  yet  taken  place  since  the  introduction  of  the  screw 
for  the  propulsion  of  our  steam-ships  of  war.  These  trials  were 
designed  to  test  the  relative  qualities  of  the  Admiralty  or  Common 
Screw  and  Griffiths's  Patent  Propeller.  Similar  trials  were  carried 
out  in  1853,  on  board  the  Conflict  &nd  Fairy,  resulting  in  favour  of  the 
Griffiths's  patent  propeller,  since  which  time  the  Griffiths  has  been 


30  TEAE-BOOK  OF  PACTS. 

constantly  used  by  the  Fairy  when  under  way.  The  immense  power 
of  the  engines  now  in  use  by  our  steam-ships  of  war  has  given  an 
opportunity  of  testing  the  merits  of  the  two  screws  with  the  certainty 
of  obtaining  more  practical  results,  more  especially  as  affecting  the 
vibration  and  steering  of  the  ship  than  could  be  an-ived  at  with 
vessels  of  the  Covfiid  and  Fairy's  class ;  hence  the  present  trials. 
The  forms  of  the  screws  may  be  thus  described  : — The  blades  of  the 
Admiralty  screw  consist  of  a  sixth  part  of  the  whole  screw  or  helix  ; 
the  centre  of  the  Griffiths  propeller  is  a  sphere  of  one- third  the  dia- 
meter of  the  screw,  with  the  blades  made  tapering.  The  driving 
surface  of  the  Adnm-alty  lies  at  the  extreme  end  of  the  blades  ;  in 
the  Griffiths  it  lies  at  the  centre  nearest  the  sphere.  The  fii'st  trial 
with  the  Adnm-alty  screw  was  with  a  diameter  of  IS  feet,  her  speed 
being  11  •823  knots.  On  the  second  trial,  with  the  diameter  increased 
to  20  feet,  the  speed  reaUzed  was  11 '826  knots,  with  a  great  increase 
of  vibration.  On  the  third  trial  the  "  leading"  comer  of  each  blade 
was  cut  off,  and  in  this  form  the  common  screw  attained  its  gi-eatest 
speed,  giving  a  result  of  12-032  knots.  On  the  fourth  trial,  both  the 
corners  of  each  blade  were  cut  off,  when,  with  a  greater  number  of 
revolutions,  less  speed  was  made,  being  12-012  knots.  Its  last  trial, 
with  the  "following"  corner  of  each  blade  cut  off,  but  the  screw  re- 
stored to  its  perfect  form  in  every  other  respect,  gave  a  result  of 
11-815  knots.  The  first  trial  with  the  Griffiths  propeller— 20  feet 
diameter  and  32  feet  pitch — gave  11-981  knots.  The  second  trial, 
with  a  26  feet  5  inch  pitch,  gave  12-269  knots  ;  and  the  third  trial, 
with  a  medium  pitch,  which  concluded  the  series,  gave  12-158  knots, 
with  53|  revolutions  of  the  engines,  and  less  vibration  than  on  any 
former  trials.  Several  important  features  connected  with  the  screw 
propeller  have  been  proved  by  these  trials.  First,  that  the  leading 
edge  of  the  screw  is  the  part  that  mostly  affects  the  steerage  of  the 
ship,  and  also  causes  the  greater  part  of  the  vibration.  Secondly, 
that  increased  diameter  of  the  screw  is  better  than  increased  pitch 
to  reduce  the  speed  of  the  engines,  but  it  considerably  increases  the 
vibration  with  the  conmion  screw;  whereas  with  the  Griffiths  it  did 
not  produce  that  effect,  in  consequence  of  its  chief  propelling  surface 
being  to\vards  the  centre.  The  common  screw,  when  its  blades  are 
cut  to  the  form  of  Griffiths' s,  is  not  so  effective  as  when  the  centre 
sphere  is  applied  to  them ;  the  power  required  to  obtain  the  same 
speed  is  considerably  reduced  by  its  apphcation.  The  power  re- 
quired to  obtain  12  knots  without  the  sphere  was  2,920-32  indi- 
cated horse-power,  while  the  same  form  of  blade  and  pitch  with 
the  sphere  took  only  2,825  "6 indicated  horse- power. — Times. 


IKON   STE.^JI- SHIPS. 

Me.W.  Litchfield,  in  a  letter  to  the  Times,  writes  : — "  The  awful 
catastrophe  of  the  loss  of  the  Royal  Charter  (October,  1859),  and  her 
speedy  breaking  up  on  the  locks  in  Molfre  Bay,  has  recalled  to  my 
mind  certain  discoveries  which  have  of  late  been  made  by  the  officials 
of  Her  Majesty's  Dockyard  at  Portsmouth  in  relation  to  Iron  Vessels, 
wliich  I  think  cannot  be  too  widely  known,  and  may  possibly  have 
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some  connexion  with  the  aforesaid  breaking  up  of  the  Boyal  Charter. 
Iron  steam-vessels  have  an-ived  home  from  foreign  stations  to  a  cer- 
tain extent  leaky,  and  after  being  paid  off  and  cleared  out  have  been 
taken  in  hand  for  the  necessary  repairs.  On  the  insides  of  the 
yessel's  plates  being  examined,  it  has  invariablj'  been  found  that  the 
whole  of  the  rivet  heads,  wherever  the  wash  of  the  bilge-water 
reached,  had  been  worn  off  as  cleanly  as  if  cut  by  a  hammer  and 
chisel.  This  has  led  to  a  composition  or  cement  being  used  over  the 
surfitce  of  the  plates  of  sufficient  thickness  to  raise  the  surface  of  the 
plate  to  an  equality  with  the  head  of  the  rivet ;  and  in  some  cases 
bricks  have  been  laid  on  the  top  of  this  cement,  thus  presenting  a 
smooth  surface  to  the  wash  of  the  bilge- water,  and  preventing  its 
action  on  the  head  of  the  rivets.  In  every  case  where  this  has  been 
tried,  the  results  have  been  perfectly  successful,  the  heads  of  the 
rivets  after  considerable  service  being  as  sound  as  the  first  day  they 
were  made.  On  the  contrary,  where  the  rivets  have  not  been  pro- 
tected, but  left  to  the  action  of  the  water  and  grit,  in  every  case 
have  the  heads  of  the  rivets  been  destroyed,  and  with  nothing  to 
prevent  their  falling  out  the  first  severe  strain  the  vessel  should 
meet  with  at  sea. 

"  Her  Majesty's  troop  ship  Megcera,  now  in  the  steam-basin  at 
Portsmouth,  and  lately  returned  home  from  foreign  service,  is  an 
illustration  of  what  I  have  stated,  and  thousands  of  rivets  are  now 
in  her  bottom  which  can  be  knocked  out  by  a  common  punch  from 
the  inside.  The  plates  of  the  Royal  Charter  may  have  been  pro- 
tected in  a  manner  that  would  preserve  their  fastenings,  or  they  may 
not  have  been."  

STEAM   FIRE-ENGINE. 

Experiments  have  been  made  with  a  view  of  testing  the  efficiency 
of  a  new  8team  Fire-engine  which  has  been  completed  by  Messrs. 
Shand  and  Mason.  The  whole  machine  is  mounted  on  high  wheels, 
with  a  fore-locking  carriage,  and  is,  of  course,  intended  for  rapid 
transit  by  means  of  horses.  The  box  contains  the  hose  and  imple- 
ments, with  a  driving  seat  and  space  for  firemen.  Its  extreme 
dimensions  are  V2h  feet  long  by  6  feet  5  inches  wide,  and  8  feet 
high  without  chimney.  The  total  weight,  including  firemen  and  all 
implements,  is  nearly  3  tons,  or  almost  double  the  weight  of  the  ordi- 
nary Brigade  engine.  This  increase  of  weight  is  apparently  the 
only  disadvantage  which  it  possesses  when  compared  with  the  com- 
mon Brigade  engine.  Like  the  common  fire-engine,  this  one  by 
steam  can  be  worked  either  with  a  suction-pipe,  or  water  may  be 
drawn  from  the  cistern,  which  forms  part  of  the  engine  itseff.  The 
steam  cylinder  and  pumps  are  made  entirely  of  gun-metal  ;  the 
valves  of  india-rubber,  as  in  the  floating  steam  fire-engine  ;  and  the 
whole  machinery  is  of  the  simplest  and  strongest  construction,  and 
not  liable  to  be  damaged  by  any  amount  of  jolting  over  rough  roads. 
The  boiler  is  of  the  upright  tubular  construction,  affording  ample 
means  for  super-heating  the  steam ;  there  are  199  brass  tubes, 
1|  inch  outside  diameter,  and  1.5  inches  long.     The  firebox  is  of 
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copper,  3  feet  4  inches  diameter ;  tlie  cylinder  is  8^  inches  diameter, 
with  6-inch  stroke  ;  one  water  cylinder  is  6  inches  diameter,  with 
6-incli  stroke,  the  other  7f  inches  diameter,  with  a  4-inch  stroke, 
the  two  being  equal  in  cubic  contents. 

In  designing  this  engine  other  important  circumstances  besides 
obtaining  the  best  theoretical  steam  pump  have  had  to  be  taken 
into  consideration,  such  as  weight,  bulk,  means  of  transit,  and 
accommodation  for  hose,  implements,  &c.  The  London  Brigade 
engines  have  pumps  consisting  of  two  single-acting  cylinders, 
7  inches  diameter  and  8-inch  stroke.  The  average  rate  of  working 
at  fires  is  not  more  than  40  strokes  per  minute  ;  and  as  the  cylinders 
contain  616  cubic  inches,  it  follows  that  a  London  Brigade  engine 
delivers  at  its  average  rate  of  working  88  gallons  per  minute.  The 
water  cylinders  of  the  steam  fire-engine  contain  340  cubic  inches, 
and  as  it  can  be  readily  worked  at  no  less  than  218  strokes  per 
minute,  it  will  thus  be  equal  to  three  Brigade  engines  at  their  ordi- 
nary rate  of  working.  The  rapidity  with  which  steam  can  be  gene- 
rated is,  of  course,  an  important  point  in  the  construction  of  a 
machine  required  for  duty  on  the  most  sudden  emergencies,  and  this 
point  had  been  well  and  satisfactorily  ascertained  before  the  prece- 
ding trials.  Nevertheless,  in  the  course  of  the  experiments  it  was 
demonstrated  that  a  pressure  of  101b.  steam  could  be  generated  in 
six  minutes  from  the  moment  of  lighting  the  fires  ;  a  high  pressure 
was  obtained  in  lOi  minutes,  and  the  engine  was  immediately  in  full 
work.  Of  course,  in  the  case  of  an  engine  of  such  description  being 
generally  adopted,  as  there  is  no  doubt  that  eventually  it  will  be, 
the  fires  would  always  be  kept  laid,  and  lighted  while  the  horses 
were  being  harnessed  ;  so  that  the  whole  machine  would  be  in  full 
motion  on  its  way  to  a  fire.  In  the  above  experiments,  while  working 
€asily,  the  engine  threw  a  |-inc]i  jet  of  water  in  a  perpendicular 
column  130  feet  into  the  air,  while  a  column  of  1-inch  diameter  was 
thrown  in  the  same  manner  upwards  of  90  feet ;  whereas,  a  Fire 
Brigade  engine  cannot  throw  a  j-inch  column  more  than  40  feet 
high.  The  most  striking  evidence  of  its  superiority  was,  however, 
shown  when  it  supplied  two  hose  and  threw  two  |-inch  columns  60 
feet  high,  and  three  columns  of  the  same  dimension  more  than  40 
feet.  This  was  not  only  throwing  more  water  than  three  of  the  com- 
mon Brigade  engines,  but  throwing  it  to  a  height  which  the  whole  of 
them  united  could  never  maintain.  When  tried  horizontally,  the 
immense  superiority  of  the  steam-engine  was  ecjually  apparent :  the 
1-inch  column  of  water  was  thrown  over  the  ground  to  nearly  140 
feet,  and  the  |-inch  jets  went  to  a  greater  distance,  and  more 
steadily.  The  whole  experiments  were  in  the  highest  degree  success- 
ful, and  we  trust  ere  long  to  see  this  important  invention  entirely 
supersede  the  "  established"  engine,  which  in  point  of  eificiency  is 
about  fifty  years  behind  the  age. — Times. 


AMEKICAN    STEAM   FIRE-ENGINE. 

The  Scientific  American  states  that  one  of  the  newly-constructed 


MECHANICAL  AND  USEFIIL  AETS.  33 

locomotive  steam  fire-engines  lately  ran  twenty  miles  on  a  common 
road.  The  whole  weight  of  the  engine,  water,  and  nine  passengers 
is  12,000  lbs.,  9000  lbs.  being  the  weight  of  the  engine  alone.  The 
first  three  miles  were  made  in  sixteen  minutes  running  time  ;  it 
went  over  a  bridge  350  feet  long,  with  a  draw  of  40  feet  in  the  centre, 
and  up  a  very  heavy  grade,  making  1000  feet  in  exactly  one 
minute.  The  time  occupied  in  travelling  the  twenty  miles  was  two 
hours,  grades  and  all  included. 


CHANDLER   AND    OLIVER  .S   STEAM   PLOUGH. 

Amono  the  persons  who  have  now  for  some  j'ears  been  working 
and  expending  money  in  furtherance  of  steam  ploughing,  is  Mr. 
Chandler,  but  lately  a  working  engineer  at  Bow,  and  associated  with 
him,  Mr.  Oliver,  of  Hatfield,  in  the  neighbourhood  of  the  Marquis  of 
Salisbury's  estates.  These  two  inventors  have  from  time  to  time 
patented  several  valuable  improvements  in  agricultural  apparatus, 
and  have  recently  added  to  their  inventions  an  improved  form  of 
Plough,  to  be  hauled  by  steam  power,  which  many  very  experienced 
agriculturists  have  extolled,  which  several  implement-makers  have 
coveted,  in  so  far  as  its  manufacture  is  concerned  ;  and  which  Messz-s. 
Howard  and  Co.,  of  the  Britannia  Iron  Works,  Bedford,  are  now 
engaged  in  producing  to  order.  This  improved  plough  has,  un- 
doubtedly, many  advantages  nowhei-e  else  to  be  met  with.  It  is  a 
balanced  apparatus,  like  Fowler's  ;  but  the  ploughs  are  carried  by  two 
independent  frames,  one  on  each  side  of  the  middle  of  its  length. 
The  balancing  is  efi'ected  by  rods  or  chains  extending  from  the  ex- 
tremities of  these  frames  to  arms  on  a  rocking  shaft  at  the  middle  of 
the  plough,  or  in  any  equivalent  manner  ;  and  the  inner  ends  of  the 
plough  frames  are  connected  with  racks  and  pinions,  or  other  ap- 
pliances, whereby  they  may  be  raised  and  lowered — the  one  rising 
as  the  other  descends.  Thus  the  inner  ploughs,  which  in  Mr, 
Fowler's  arrangement  must  be  situated  at  some  distance  from  the 
centre  of  the  machine,  in  order  that  they  may  rise  and  fall  sufficiently 
to  clear  the  ground,  and  to  enter  it  as  desired,  may  here  be  brought 
close  up  to  the  centre.  Consequently,  Messrs.  Chandler  and  Oliver's 
machine  may  be  made  much  shorter,  and,  therefore,  much  lighter 
and  cheaper  than  Mr.  Fowler's  ;  and  the  ploughs  may  be  raised  when 
out  of  action,  and  lowered  into  action  with  great  facility.  They 
also  plough  up  closer  to  the  headlands  than  the  Fowler  plough,  and 
besides  this  aiford  facilities  for  reducing  or  increasing  the  breadth  of 
the  furrow,  according  to  the  nature  of  the  land  under  operation. 

This  new  implement  is  engraved  in  No.  1  of  the  New  Series  of  the 
Mechanics  Magazine;  and  we  take  this  opportunity  of  congratulating' 
our  old  and  able  contemporary  upon  the  manifold  improvements  in 
his  valuable  Journal. 

TIMBER   FOR   SHIP- BUILDING. 

Mr.  Leonard  Wray  has  read  to  the  Society  of  Arts  a  paper  on 
"Timber  for  Ship -building."     After  pointing  out  themagnitude  of 
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the  interests  involved  in  the  question,  the  author  drew  attention  to 
the  small  number  of  timbers  which  were  considered  as  first-class 
by  the  authorities  of  Lloyd's  ;  and,  although  he  approved  generally 
of  the  rules  adopted  by  that  body,  he  thought  that  future  experience 
would  enable  them  largely  to  extend  that  list.  He  pointed  out  the 
important  influence  tliat  locality  and  climate  had  upon  the  quality  of 
any  particular  class  of  timber  ;  instancing  particularly  the  teak,  which 
was  so  highly  esteemed,  but  the  durability  of  which  was  found  to  vary 
considerably,  according  to  whether  it  was  grown  in  high  and  open 
land,  or  in  a  close,  low-lying  forest.  The  finest  kinds  of  mahogany 
were,  perhaps,  the  best  timber  for  ship-building,  though  too  costly 
to  be  generally  employed  ;  but  good  mahogany  of  a  more  moderate 
price  might  advantageously  enter  more  largely  than  it  now  did  into 
the  construction  of  ships,  though  its  more  extended  employment 
muse  be  regulated  with  judgment  and  discretion.  Mr.  Wray  next 
pointed  out  how  much  we  were  indebted  to  Mr.  Temple,  the  present 
Chief  Justice  of  Honduras,  for  directing  special  attention  to  the 
capabiHties  and  resources  of  that  fine  colony.  The  forests  of  Hon- 
duras contained  many  kinds  of  wood  which  were  adapted  for  ship- 
building, and  the  author  was  of  opinion  that  they  would  well  repay 
the  expense  of  bringing  to  the  English  market.  After  alluding  to 
our  three  settlements  in  the  Straits  of  Malacca,  to  the  Tenasserim 
provinces,  and  to  the  forests  of  the  southern  parts  of  Western  Aus- 
tralia, all  of  which  contained  valuable  woods, — the  author  concluded 
by  urging  the  importance  of  adopting  means  of  preventing  ships' 
timbers  from  rotting,  by  impregnating  them  with  some  jsreservative 
fluid.  

EXTRAORDINARY   TIMBER. 

Some  specimens  of  Timber  recently  imported  from  the  North- 
West  Coast  of  America,  have  been  exhibited  at  the  Institution  of 
Civil  Engineers,  by  ilr.  G.  R.  Burnell.  It  was  observed  that  the 
quality  and  dimensions  of  this  timber,  which  came  from  near  Van- 
couver's Island  and  the  district  bordering  upon  British  Columbia 
and  California,  appeared  to  be  such  as  to  justify  rather  more  than 
the  passing  notices  hitherto  given  in  the  technical  journals  of  the 
metropolis.  There  were  now  lying  in  the  Commercial  Docks  between 
fifty  and  sixty  logs  of  this  timber,  upwards  of  100  feet  in  length, 
and  measuring  at  least  22  inches  on  a  side.  There  was  one  log  in 
particular,  which  was  129  feet  long,  die  square,  peifectly  straight 
and  sound,  apparently  free  from  dead  knots  or  sliakes,  and  measuring 
39J  inches  on  tlie  side  at  the  middle  of  its  length.  At  the  butt  end 
it  was  nearly  4  feet  square  ;  and  at  the  taper  end  it  was  about  2  feet 
4  inches  square ;  and  it  contained  1302  cubic  feet,  or  upwards  of 
twenty-six  loads.  No  experiments  had  been  made  on  the  specific 
gravity,  or  on  the  strength  of  this  timber ;  but  from  the  manner  in 
which  it  floated,  it  would  appear  that  its  specific  gravity  was  about 
the  same  as  that  of  yellow  pine.  The  strength  would  appear  to  be 
equal  to  that  of  the  best  crown  Memel,  if  an  opinion  might  be 
formed  from  the  way  in  which  some  planks  had  been  bent,  and  the 
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conditions  of  elasticity  indicated  under  such  circumstances.  For 
bridge- building-,  roofing,  and  scaffolding  purposes,  it  was  suggested 
that  this  North-Western  American  fir  would  be  of  great  value,  on 
account  of  its  length,  and  its  remarkably  uniform  character.  Some 
light  sp,irs  of  the  same  kind  of  wood,  about  119  feet  long  and  15 
inches  diameter  at  the  butt  end,  had  also  been  imported  from  the 
same  coast.  The  price  of  the  very  long  spars  was,  at  present,  about 
six  shillings  per  foot  cubic  ;  this  was  high,  but  no  doubt  it  would 
hereafter  be  diminished.  The  price  of  ordinary  lengths  was  nearly 
the  same  per  foot  cube  as  that  of  the  best  crown  Memel  deals. 
Attention  was  directed  to  the  number  and  closeness  of  the  annular 
rings,  which  indicated  that  the  trees  were  of  slow  growth  ;  and  it 
was  thence  inferred  that  the  wood  would  probably  be  durable.  It 
was  suggested  that  it  would  be  desirable  to  make  some  experiments 
of  an  authentic  character  on  the  properties  of  this  timber. 

The  following  particulars  of  gigantic  timber  in  the  above  Docks, 
have  been  communicated  to  the  Builder  journal  by  Mr.  Nathaniel 
Gould,  F.S.A.:— 

' '  Our  attention  has  been  called  to  an  importation  of  three  cargoes 
of  mast-pieces  of  timber,  discharged  in  the  Commercial  Docks, 
Eotherhithe.  The  sizes,  both  in  length  and  square,  are  so  unex- 
ampled as  to  be  worthy  of  record.  One  vessel,  indeed,  the  Bostonian, 
of  1000  tons,  has  spars  of  a  magnitude  that  we  believe  were  never 
before  made  timber  of  commerce  ;  they  run  from  90  to  1 40  feet  in 
length,  and  from  26  to  40  inches  square.  One  mast  contains  twenty- 
eight  loads,  weighing  about  thirty-three  tons,  and  is  (as  are  most  of 
them)  nearly  as  straight  as  a  ruler,  and  without  a  knot ;  being  139J 
feet  long,  and  39i  inches  square.  When  felled,  it  measured  316 
feet  to  the  branching  top,  and  for  150  feet  was  without  any  branch 
at  all.  It  was  squared  to  41  inches  ;  but  was  of  necessity  reduced 
to  39^  inches  to  admit  of  its  entering  the  ship's  bowport. 

"The  quantity  of  timber  in  this  enormous  tree  is  worthy  of  notice  : 
call  it  SCO  feet  by  41  inches  square,  it  would  contain  3502  cubic 
feet,  or  70  loads  2  feet  as  squared,  or  116  loads  as  round  timber.  It 
would  saw  into  2050  boards  41  inches  wide,  ^  inch  thick,  and  12  feet 
long  ;  or,  allowing  about  twelve  per  cent,  for  waste  in  sawing,  1800 
boards  36  inches  wide  by  \  inch  thick,  and  12  feet  long. 

' '  If  laid  out  quite  close  it  would  cover  72, 000  square  yards,  or  1 
acre,  1  rood,  2  chains,  6  poles,  10  yards  ;  or,  allowing  for  unavoidable 
interstices,  about  two  acres  and  a  quarter. 

"  It  is  difficult  to  imagine  a  tree  half  as  high  again  as  the  Monument 
before  it  branches  out. 

"These masts  are  considered  worth  from  121.  to  HI.  per  load,  and 
we  understand  are  secured  for  the  British  navy  ;  and  it  is  said  that 
the  longest  may  perhaps  be  I'aised  as  a  flag- staff  at  Windsor. 

"The  quality  of  the  timber  is  not  precisely  white  pine,  red  pine, 
pitch  pine,  hackmatac,  or  cedar,  having,  in  some  respects,  the 
qualities  of  each  ;  and  inclining  perhaps  to  red  pine.  It  swims 
lighter  than  pitch  pine,  has  beautiful  figure,  and  in  taste  has  a  small 
degree  of  acidity.  It  however  appears  not  to  have  the  peculiar 
c  2 
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character  of  the  'Wellingtonia  Gigantea'  as  the  specimen  of  the 
wood  is  exhibited  at  the  Crystal  Palace.  The  discharging  of  these 
enormous  sticks  from  the  vessel  has  been  attended  with  great 
difficulty  and  expense,  and  was  not  altogether  without  danger." 

In  the  Tivies  of  January  21st  is  the  description  of  "  a  wonder- 
ful valley"  in  California,  by  C.  D.  F.,  called  the  "  Yosemite,"  or 
Bear  Valley.  The  writer  says  :  "  I  wish  to  mention  that  near 
the  road  to  this  valley  I  visited  a  grove  of  the  far-famed  Wellingtonias, 
or  mammoth  cypresses,  of  which  there  are  about  500  interspersed 
among  numerous  others  less  remarkable,  though  still  very  large. 
The  largest  I  measured  was  39  feet  in  diameter  6  feet  from  the 
ground,  and  was  at  the  least  more  than  400  feet  high.  Another, 
which  had  fallen,  and  of  which  the  bark  alone  remained,  formed  a 
tunnel  through  which  three  horsemen  could  ride  abreast." 


PKE3EKVING   TIMBER   FEOM   DECAY. 

The  following  plan  is  said  to  be  common  in  Burgundy,  for  Pre- 
serving Timber  from  Decay  and  from  Insects  : — The  wood  having 
been  steeped  for  forty- eight  hours  in  a  solution  of  copper — in  the 
proportion  of  one  kilogramme  (about  2  lb.  3  oz.  and  4  drachms)  of 
sulpiiate  of  copper  to  20  litres  (about  one  quart)  of  water — must  be 
allowed  to  dry  in  the  shade,  after  which  wash  lightly  with  lime.  If 
it  does  not  acquire  a  bluish  green  colour,  the  operation  must  be  re- 
peated. This  plan,  it  is  said,  is  economical,  and  has  been  tried  with 
success  on  fifteen  different  kinds  of  viooA.— Builder,  No.  835. 


IMPROVEMENTS   IN   SHIP-BUILDING. 

Me.  Crispin,  of  Stratford,  has  patented  "Improvements  in  the  Con- 
struction of  Ships  and  other  Sailing  and  Steam  Vessels."  The  hull  of 
the  ship  or  other  vessel,  is  constructed  of  iron,  which  may  be  conside- 
rably thinner  than  that  usually  employed  in  iron  ships  ;  the  same 
being  covered  externally  and  internally  with  wooden  planking, 
bolted  completely  through  the  iron  and  wood,  and  so  arranged  as 
to  break  joint,  and  thus  add  to  the  strength  of  the  vessel.  The 
external  and  internal  woodwork  should  be  caulked,  in  order  effec- 
tually to  prevent  leakage.  In  some  cases,  it  may  be  desirable  to 
place  the  external  planking  in  the  ordinary  horizontal  manner,  and 
to  arrange  the  internal  planking  diagonally ;  and  where  great 
strength  is  required  (as  in  ships  of  war)  the  series  of  wood,  iron  and 
wood,  may  be  duplicated  or  tripled.  The  Imll  thus  constructed 
admits  of  being  sheathed  with  copper  or  other  sheathing  metal,  and 
thus  obviating  one  of  the  great  objections  to  iron  ships  ;  while  in  the 
case  of  ships  of  war,  the  arrangement  of  wooil  and  iron,  in  accord- 
ance with  this  invention,  vi'ill  prevent  the  disastrous  consequences 
occasioned  by  the  fragments  of  iron,  when  ships,  built  entirely  of 
that  material,  are  struck  by  shot,  at  the  same  time  much  greater 
facility  being  afforded  for  repairing  the  shot-holes.  The  deck  of 
the  ship  or  vessel  may  be  constructed  upon  the  same  principles  as 
the  huU,  in  which  case  it  may  be  desirable  to  place  the  lower  or 
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Tinder     planking    transvei'sely    or    across    the    ship.  —  Mcclianics' 
Magazine.  

NEW    ship's   windlass. 

This  new  WindLass  was  originally  an  American  invention  ;  it  is 
stated  to  have  been  applied  very  successfully  to  a  number  of  vessels 
on  the  other  side  of  the  Atlantic  ;  and,  considerable  alterations 
Laving  been  made  in  this  country  to  improve  and  strengthen  it, 
Messrs.  Emmerson  and  Walker,  the  patentees  of  the  invention  in  its 
new  form,  now  submit  it  to  the  judgment  of  experience.  The  pecu- 
liarity of  this  invention  consists  in  its  being  a  combination  of  the 
capstan  and  windlass,  and  in  an  ingenious  arrangement  of  the  parts, 
by  which  either  a  very  heavy  purchase  or  a  quick  motion  may  be 
bad  at  will,  simply  by  turning  the  capstan  i-ound,  with  the  sun  in 
the  one  case,  and  in  the  other  against  it.  The  two  ends  of  the 
windlass  which  take  the  chain  can  either  or  both  be  placed  in  con- 
nexion with  the  capstan,  and  the  result  is  that  one  chain  only,  or  two 
at  one  time,  can  be  worked  with  equal  facilitj^  The  chains,  it  is 
stated,  require  no  fleeting,  but  are  drawn  directly  from  the  lockers, 
are  not  liable  to  surge,  and  can  be  paid  out,  checked,  or  stopped,  at 
any  moment,  by  one  man  at  the  break.  The  windlass  is  simple  in 
its  construction,  and  so  compact  that  it  occupies  only  a  space  of  7  feet 
6  inches  by  4  feet  6  inches. 

MODIFICATIONS   OP   SHIPS   OF   THE    ROYAL   NAVY. 

A  PAPER  of  immediate  interest  and  value  in  connexion  with  the 
subject  of  our  National  Defences,  has  been  read  to  the  Society  of  Arts, 
by  Mr.  E.  J.  Reed,  "On  the  Modifications  which  the  Ships  of  the 
Royal  Navy  have  undergone  during  the  present  century,  in  respect 
of  Dimensions,  Form,  Means  of  Propulsion,  and  Powers  of  Attack 
and  Defence."  Mr.  Reed  began  by  oliserving  that  the  science  of 
naval  architecture  was  so  greatly  advanced  on  the  Continent,  and 
so  much  neglected  in  England,  during  the  last  century,  that  the 
forms,  dimensions,  and  speed  of  the  ships  of  the  British  navy  were, 
for  the  most  part,  inferior  to  those  of  every  other  nation  with  which 
they  had  to  cope,  the  tendency  then  being  greatly  to  overburden 
vessels.  The  author  touched  upon  the  source  of  some  of  our  naval 
disasters  during  the  American  War,  and  then  passed  to  the  im- 
provement in  construction  introduced  by  Sir  Robert  Seppings,  whom 
he  thought  deserving  of  much  credit.  The  unfavourable  influence 
exercised,  in  Mr.  Reed's  opinion,  by  Sir  WiUiam  Symonds,  while 
Surveyor  of  the  Navy,  was  then  pointed  out,  his  opposition  to  the 
use  of  the  screw-propeller,  now  so  universally  adopted,  having  con- 
siderably retarded  our  naval  progress.  The  author  passed  on  to 
describe  the  state  of  the  navy  during  the  late  Russian  war,  and 
maintained  that  the  spectacle  of  one  Russian  fleet  sunk  by  Russian 
hands  at  Sebastopol,  and  of  another  ti-embling  behind  stone  for- 
tresses in  the  shallow  waters  of  Cronstadt,  was  one  the  record  of 
which  we  certainly  might  read  without  shame.  He  then  gave  a 
rapid  review  of  the  present  state  of  the  navy,  and  expressed  his 
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opinion  that  floating  batteries  had  met  with  undesei-ved  condemna- 
tion. The  subject  of  the  steam-ram,  which  had  attracted  consider- 
able attention,  was  then  discussed,  the  author's  opinion  being  that 
it  would  be  found  to  be  so  unwieldy  in  its  character,  that  ships 
would  have  no  difficulty  in  avoiding  collision  with  it.  In  conclu- 
sion, Mr.  Eeed  maintained  that  while  it  must  be  allowed  that 
considerable  improvements  might  be  made  in  the  construction  of 
our  ships,  yet  that  such  alterations  would  prove  enormously  ex- 
pensive, besides  being  of  very  questionable  poHcy ;  for  by  eagerly 
arming  ourselves  with  all  the  warlike  agencies  which  science  could 
suggest,  we  miglit  make  our  navy  most  terrible,  but  we  should  at 
the  same  time,  by  the  very  preponderance  of  our  might,  compel 
all  other  powers,  secretly  at  least,  to  make  common  cause  against 


SUBMARINE   WAKFAEE. 

In  the  Mechanics'  Magazine  for  Jan.  14,  we  find  described  ait 
American  Submarine  Boat,  resembling  a  porpoise,  capable  of  con- 
taining fifteen  men,  if  necessary.  The  inventor  has,  with  others, 
sunk  in  Lake  Michigan,  and  remained  under  water  for  four  hours 
without  any  communication  from  the  surface,  and  has  propelled  the 
boat  in  and  near  the  bottom  of  the  lake  for  several  miles,  at  three 
miles  an  hour.  He  has,  while  under  water,  by  machinery  working 
through  the  boat's  side,  sawed  ofi"  timber  14  inches  square.  He 
can  sink  his  boat  from  the  surface  almost  instantly,  either  to  a  few- 
inches,  or  to  100  or  more  feet,  and  again  rise  quickly  or  slowly  to 
the  surface ;  go  forward,  back,  or  sideways,  or  come  up  bows  first, 
or  otherwise,  as  may  be  required.  He  can  carry  powder  torpedoes, 
under  water  out  to  sea,  in  any  weather,  to  an  enemy's  ship,  fix  or 
anchor  the  torpedoes  under  her  bottom,  set  in  motion  clockwork  to 
fire  the  torpedoes,  and  retire  out  of  danger.  He  can  enter  an 
enemy's  harbour  under  water  and  make  surveys,  only  showing  above 
the  surface  a  sight-tube  half  an  inch  in  diameter,  retire,  and  make 
his  report.  He  can  go  out  to  sea,  meet  a  hostile  fleet,  go  under 
their  bottoms,  fix  torpedoes,  or  bore  holes,  and  come  away  unseen. 
He  can  carry  a  gun  so  rigged  that  he  can  load  in  100  feet  of  water, 
rise  near  to  the  surface,  sight  the  horizon  for  an  enemy's  ship,  pro- 
ceed within  a  stone's  throw  of  her,  rise  quickly,  so  as  only  to  show 
the  muzzle  of  the  gun  through  the  outside  poi-t-hole  valve,  aim  at  the 
ship,  fire,  then  instantly  sink  to  reload,  and  rise  at  another  point  to 
fire  again.  If  required,  he  can  remain  under  water  with  several 
men  for  several  days,  without  landing,  or  showing  his  boat  above 
water.  For  pearl  fishing,  he  can  work  all  day  on  a  pearl  bed,  raking 
up  and  taking  in  pearls,  and  moving  about  and  finding  them  where 
a  diver  would  not.  If  required,  on  visiting  wrecks,  he  can  saw, 
boi-e,  or  make  fast  chains  or  ropes  to  any  point  of  tlie  wreck,  go  out 
of  the  boat  through  the  side-hatches,  enter  the  vessel,  and  return 
inside  again  without  inconvenience.  In  our  judgment,  the  subma- 
rine dress  or  case  which  the  inventor  has  devised  for  these  latter 
purposes,  is  a  most  complete  and  useful  contrivance.     The  secret  of 
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this  wondrous  invention  has  been  offered  for  sale  to  the  American, 
French,  and  British  Governments,  successively ;  but  we  have  not 
heard  of  its  being  entertained  by  either. 


AN   AMERICAN    GUNBOAT. 

One  of  the  seven  vessels  last  ordered  by  Congress — the  steam  gun- 
boat Seminole,  has  been  launched  at  the  Pensacola  navy-yard,  and  is 
thus  described  in  the  Ncio  York  Times.  Her  model  was  drawn  by 
Naval  Constructor  Porter.  She  is  a  bark-rigged  steamer  of  800  tons 
burden,  and  built  on  the  genuine  gunboat  principle,  which  means 
that  she  can  carry  a  very  heavy  armament  into  shallow  water,  and 
that  she  combines  strengtli  and  roominess  with  swiftness  and  com- 
paratively small  proportions.  One  of  her  guns  will  weigh  no  less 
than  25,000  lbs.,  and  is  a  most  destructive  weapon.  Besides  this, 
two  32-pounders  of  42  cvvt.  each  will  be  on  board,  making  the  Semi- 
nole, when  well  manned  by  expert  sailors  and  marines,  a  powerful 
(although  somewhat  diminutive)  antagonist  to  ship  or  fort.  The 
machinery  of  the  vessel  is  of  the  first  class.  It  consists  of  two 
splendid  engines  of  the  "horizontal  back-acting  steeple"  description, 
750  horse-power,  with  cylinders  50  inches  in  diameter  and  30  inches 
stroke.  The  2)istons  are  connected  with  cross-heads  by  two  rods. 
There  are  a  Parson's  patent  steam  condenser  nearly  finished,  and 
two  pumps,  one  for  air  and  the  other  for  water,  worked  by  projecting 
arms  forged  on  the  lower  piston  rods,  attached  to  the  machinery. 
The  boilers,  of  which  there  are  two  and  an  auxiliary  one,  are  Martin's 
patent,  measuring,  respectively,  21  feet  6  inches  long  (six  furnaces) 
and  18  feet  1  inch  long  (five  furnaces).  The  "auxiliary"  is  smaller 
than  these.  Both  boilers  are  of  the  same  height — viz.,  9  feet  8 
inches,  and  the  same  depth,  9  feet  3  inches.  The  propeller  is  of 
brass,  a  two-bladed  true  screw,  9  feet  6  inches  in  diameter  and  17 
feet  pitch.  The  total  weight  of  the  machinery  is  301  tons,  and  the 
consumption  of  coal  about  22  tons  per  day.  She  is  expected  to 
make  10  or  11  knots  the  hour  under  steam  alone,  and  from  11  to  13 
under  steam  and  canvas.  The  great  perfection  of  gunboats  may 
be  briefly  classed  under  three  distinct  beads: — 1.  They  are  small, 
can  carry  heavy  metal  into  shallow  water,  and  can  move  quickly, 
being  steamers.  2.  They  are  easily  manned  and  easily  equipped  for 
sea  at  very  short  notice,  besides  being  "  handy"  to  execute  with 
alacrity  Governmental  business  and  squadron  duty  requiring  a  national 
vessel,  but  no  display.  3.  In  line  of  battle  they  are  considered  on 
a  par  with  sailing  frigates, — first,  because  they  can  effectively  use  at 
least  three  heavy  guns  at  all  points  of  the  compass,  while  presenting 
an  exceedingly  small  mark  for  the  enemy's  ordnance  ;  second,  they 
can  "choose  the  time  and  tide"  for  fighting,  as  circumstances  may 
dictate  ;  thirdly,  anticipating  defeat,  they  can  make  discretion  the 
better  part  of  valour  by  an  expeditious  retreat.  But  here  end  their 
commendable  attributes.  They  cannot  properly  accommodate  a  crew 
and  carry  provisions  to  support  it,  or  coal  to  fire  up  with  for  any 
considerable  length  of  time.  In  time  of  war,  as  a  modern  naval 
battle  would  be  conducted  principally  by  steam-vessels  of  large 
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dimensions,  the  only  use  a  gunboat  could  be  put  to  would  be  eitlier 
to  act  as  a  tender  to  larger  craft  or  to  capture  merchantmen. 


DESTRUCTIVE   ENGINES   OP   WAR. 

In  the  Times  of  March  31,  1859,  appeared  a  communication  from 
Dr.  Lardner,  calling  attention  to  many  chemical  agents  which 
might  be  employed  with  advantage  in  warfare. 

"If  an  objection  (says  Dr.  Lardner)  to  what  I  suggest  be  raised 
on  the  score  of  humanity,  it  may  be  answered  by  the  fact,  that  in 
proportion  as  the  destructive  power  of  warlike  agents  has  been 
augmented,  the  proportion  of  life  lost  in  war  has  decreased.  The 
invention  of  gunpowder  has  been  the  means  of  saving  thousands, 
even  millions  of  lives. 

"  Compounds  are  known  in  chemistry  which,  when  exposed  to  the 
air,  spontaneously  ignite,  diffusing  through  the  surrounding  atmo- 
sphere gases,  or  vapours,  of  odours  so  insufferable,  that  men  forced  to 
respire  them  would  be  rendered  utterly  incapable  of  all  effectual 
action.  Shells  charged  with  such  compounds,  exploding  in  the 
gun-room  of  a  vessel,  or  anywhere  between  decks,  would,  without 
destroying  life  or  limb,  disable  the  enemy.  Compounds  having 
such  properties  are  very  numerous. 

"  But  there  are  others  of  a  much  more  formidable  character  which 
chemistry  can  readily  supply. 

"There  are  certain  compounds  called  in  chemistry  by  the  not  very 
euphonious  name,  'kakodyles,'  of  which  arsenic  is  one  of  the  con- 
stituents, which,  on  exploding,  not  only  diffuse  exhalations  which 
fender  the  surrounding  atmosphere  so  fetid  as  to  be  absolutely  in- 
sufferable in  respiration,  but  impart  to  it  also  qualities  wliich  are 
poisonous  in  the  most  deadly  degree.  These  compounds  being 
eminently  volatile  explode  spontaneously  when  exposed  to  the  air. 
In  burning  the  metallic  arsenic,  one  of  their  constituents,  com- 
bining with  the  oxj'gen  of  the  air,  forms  fumes  of  white  arsenic, 
which,  being  diffused  through  the  surrounding  air,  kills  all  who 
breathe  it.  What  the  effect  of  shells  charged  with  such  compounds 
would  be,  bursting  in  a  ship,  or  within  a  besieged  fort,  or  in  the 
midst  of  closely-packed  ranks,  need  not  be  described. 

"  The  chemist  can  supply  many  compounds,  having  these  properties 
in  different  degrees. 

"But  the  laboratory  can  furnish  agents  still  more,  destructive. 
There  are  compounds  into  which  the  gas  called  cyanogen  enters  in 
combination  with  arsenic.  A  shell  charged  with  such  a  compound 
upon  exploding  would  produce  terrific  effects.  The  humidity  with 
which  the  surrounding  air  is  always  more  or  less  charged  would  be 
decomposed  ;  its  oxygen,  combining  with  the  arsenic,  would  form  the 
vapour  of  arsenious  acid,  wliich  is  the  substance  commonly  called 
arsenic,  and  known  as  a  deadly  poison,  while  the  hydrogen,  the 
other  constituent  of  the  decomposed  moisture,  combining  with  the 
cyanogen,  would  form  the  still  more  fearful  poison  called  by  chemists 
hydrocyanic  acid,  but  more  famiharly  known  to  the  public  as 
prussic  acid.    Thus,  by  the  explosion  of  such  a  shell  the  surrounding 
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air  would  be  instantly  impregnated  with  the  vapours  of  two  of  the 
most  fearful  poisons  known  in  medicine. 

"It  is  easy  to  perceive  what  formidable  missiles  might  be  produced 
by  such  shells  thrown  into  towns  or  among  crowded  bodies  of  men 
fi-om  distances  of  six  or  eight  miles  by  the  artillery  recently 
invented.  Before  such  agents  gunpowder  would  '  pale  its  in- 
effectual fires. ' "  

EXPERIMENTS   WITH  A   BALL   FILLED   WITH   MOLTEN   lEON. 

The  Stork  screw  gunboat  tender  has  been  fitted  with  a  furnace 
for  filling  hollow  shot  with  molten  iron,  and  the  Undaunted,  46, 
frigate,  prepared  with  iron  plates  of  such  thickness  as  to  render 
her  proof  against  a  68-pound  shot  at  400  yards'  range.  In 
November  last  the  Stork  went  up  Portsmouth  harbour  and  moored 
off  from  the  starboard  side  of  the  Undmmtcd  400  yards.  A 
little  before  noon  she  hoisted  a  red  flag,  another  being  also  placed  on 
board  the  frigate  to  warn  all  boats  off.  At  12.30  the  first  hollow 
shot,  filled  with  molten  iron,  was  discharged  from  the  Stork,  and 
went  clean  through  both  iron  plates  and  wood  into  the  body  of  the 
ship,  about  four  feet  above  the  water  line.  A  second  shot  was  fired 
at  a  short  interval,  when  smoke  was  perceived  to  burst  through  the 
ports  and  hatchways,  and  in  a  few  minutes  more  a  body  of  flame. 
The  ship  was  on  fire.  As  soon  as  the  fire  was  observed,  the  Stork 
slipped  her  moorings,  and  steaming  up  to  the  head  of  the  Undaunted, 
set  the  fire-engine  to  work.  Signal  was  also  made  to  send  a  body  of 
men  from  the  Excellent  to  man  the  large  floating  fire-engine,  and  to 
the  Comet  Government  tug  to  tow  up  with  all  haste  to  the  rescue. 
Such,  however,  was  the  destructive  nature  of  the  molten  iron,  that 
the  doomed  vessel  was  soon  one  solid  mass  of  flame,  and  it  was  con- 
sidered by  Captain  Hewlett  expedient  to  scuttle  the  ship,  which  was 
accordingly  done.  After  firing  six  rounds  into  her  between  wind 
and  water,  down  she  went  at  her  moorings,  leaving  only  the  toprail 
of  her  forecastle  deck  and  poop  visible.  It  is  impossible  to  attach  too 
much  importance  to  this  undoubted  proof  of  what  a  gunboat  fitted 
like  the  Stork  can  do  against  an  enemy's  line-of-battle  ship.  A  ship 
as  large  as  the  Duke  of  Wellington,  131  gims  and  1200  men,  would 
have  shared  the  fate  of  the  Undaunted. 


IRON   AND    STEEL   PLATES   AND   HEAVY   ORDNANCE. 

A  SERIES  of  experimental  trials  has  been  made  at  Portsmouth, 
with  a  view  of  ascertaining  the  amount  of  resistance  offered  by  iron 
and  steel  plates  of  various  manufactures  when  opposed  to  heavy 
ordnance  at  a  short  range.  Tlie  trials  are  understood  to  have 
reference  to  the  future  coating  of  the  steam-ram  now  in  progress  of 
construction.  The  practice  has  been  carried  on  from  the  Stork  gun- 
boat, tender  to  Her  Majesty's  ship  Excellent,  gunnery  ship  in  Ports- 
mouth harbour,  both  from  a  32-pounderanda  95  cwt.  gun,  the  latter 
throwing  a  solid  68  lb.  shot,  with  16  lb.  charge  of  powder  ;  the 
distance  of  range  200  yards.  At  this  distance  the  results  of  the 
experiments    have    demonstrated  in   the   clearest  possible  manner 
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that  no  iron  or  steel  plate  that  has  yet  been  manufactured  can 
■withstand  the  solid  shot  from  the  95  cwt.  gun  at  a  short  range. 
The  first  shot  would  not  penetrate  through  the  iron  plate,  but  it 
would  fracture  it,  and  on  three  or  four  striking  the  plate  in  the  same 
place,  or  in  the  immediate  neighbourhood,  it  would  be  smashed  to 
pieces.  As  the  results  of  the  trial  affected  the  steel  plates  it  proved 
that  a  steel-clothed  ship  could  be  far  more  easily  destroyed  than  a 
wooden-sided  one,  and  that  on  the  smashing  in  of  one  of  the  steel 
plates  the  destruction  of  life  on  the  armed  ship's  decks,  supposing 
the  broken  plate  to  be  driven  through  the  ship's  side,  would  be 
something  dreadful  to  contemplate,  from  the  spread  of  the  splintered 
material.  At  from  600  to  SOO  yards  iron-clothed  ships  would  be  in 
comparative  safety  from  the  effects  of  an  enemy's  broadside  ;  but  it 
must  be  borne  in  mind  that  the  effects  of  concentrated  firing  have 
yet  to  be  ascertained  on  the  sides  of  an  iron  or  steel-clothed  ship, 
and  account  also  must  be  taken  of  the  damage  the  woodwork  form- 
ing the  inner  sides  of  such  a  ship  would  receive  from  the  driving  in 
of  the  broken  plates,  and  which,  as  far  as  the  present  experiments 
have  illustrated,  would  appear  to  prove  that  an  iron  or  steel-clad 
ship,  on  receiving  a  concentrated  broadside  from  a  frigate,  armed  in 
a  similar  manner  to  the  Mersey,  and  struck  near  her  water  line, 
must  sink  then  and  there,  with  her  armour  on  her  back. — Times. 


AMERICAN   KEW   KIFLE   CANNON. 

The  Neiv  Yorlc  Journal  of  Commerce  gives  a  synopsis  of  the 
ofiBcial  report  on  the  New  Rifle  Cannon  experimented  with  at  Chicopee, 
Massachusetts.     It  stated  : — 

"  The  Board  convened  Juno  7,  and  continued  their  experiments  for  several 
days.  The  guns  examined  were  a  6-pouDd  bronze  canon,  with  3"80  inch  calibre, 
and  rifled  15  grooves ;  a  12-pounder,  4  inch  calibre  and  same  number  of  grooves. 
In  both  instances,  the  twist  in  rilling  was  equivalent  to  one  turn  in  60  feet  at  the 
beginning,  and  ending  in  one  in  20. 

"The  projectile  designed  by  General  James  for  these  guns  is  a  cast-iron 
cylinder  pointed  by  a  solid  conoid  head,  the  diameter  being  only  '02  of  an  inch 
less  than  the  bore  of  the  gun,  and  the  length  twice  the  diameter  of  the  caUbre. 
The  cylinder  retains  its  fttU  diameter  for  a  quarter  of  an  inch  of  its  length  at 
each  end.  For  the  intermediate  length  its  diameter  is  reduced  half  an 
inch,  forming  a  recess  in  its  body,  which  is  filled  by  a  compound  of  canvas, 
sheet-tin,  and  lead.  The  base  of  the  cylinder  has  a  central  cavity  or  opening  of 
1-95  inches  in  diameter,  and  1-5  inches  deep.  When  the  charge  is  fired,  the  gas 
evolved  by  the  burning  of  the  powder,  in  its  efibrts  to  expel  the  projectile  and 
to  escape  from  the  gun,  is  forced  into  the  cavity  against  the  compound  filling, 
■which  is  ther^y  pressed  into  the  grooves  of  the  bore,  and  by  its  firm  hold  in 
them  the  rotary  motion  is  unparted  to  the  projectile. 

"The  Board,  having  examined  the  guns  and  projectiles,  proceeded  to  test 
their  efficiency,  the  results  of  which  were  '  very  satisfactory.'  The  report  says, 
•  Respecting  the  guns,  their  merit  is  due  to  the  rifling,  which  can  be  readily  ap- 
plied, at  little  cost,  to  all  bronze  caunon  of  the  United  States,  and  so  render 
them  as  far  superior  to  the  present  smooth  bore  guns  as,  in  small  arms,  the  most 
improved  rifle  surpasses  the  musket.' 

"  The  depth  of  gi-ooving  is  so  shallow  as  in  no  wise  materially  to  impair  the 
strength  of  the  gun,  while  it  is  sufficient  to  compel  the  projectile  to  take  the  rifle 
flight.  The  eflect  of  these  contrivances  was  exhibited  in  an  extraordinary  man- 
ner, by  the  increased  range  obtained  while  using  the  same  charge  of  powder  and 
elevation  in  projecting  masses  of  double  the  weight  of  the  usual  spherical  balls. 
The  merits  of  the  projectile  are  represented  to  consist  in  their  '  answering  fully 
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the  expectations  desii-ed  of  them ;  their  ready  fabrication  and  adaptation  to 
guns ;  their  ease  in  loading ;  the  certainty  of  the  expansion  of  the  iilling  and  ita 
Urm  hold  in  the  grooves  of  the  guns.  The  greased  canvas  wipes  the  rifling 
clean,  and  leaves  the  bore  in  condition  readily  to  receive  the  next  charge,  and 
which  is  also  a  sure  protection  to  the  bore  from  injury.*  For  these  reasons  the 
gun  and  projectiles  are  commended  to  the  favourable  consideration  of  the 
Government;  and  as  the  experimental  firing  was  subject  to  several  disadvan- 
tages which  may  hereafter  bo  avoided,  the  Board  recommend  that  guns  of  the 
service  calibre  be  granted  to  General  James,  for  rifling,  according  to  his  prin- 
ciple. "We  learn  that  another  series  of  experiments  is  in  contemplation,  in 
which  to  compare,  side  by  side,  the  performances  of  this  new  gun  with  those  now 
in  use.  Of  course  the  remarkable  precision  and  power  of  the  new  rifled 
ordnance  constitute  its  chief  value,  but  the  great  saving  of  ammunition  effected 
is  a  matter  of  no  small  importance.  The  residts  of  the  experiments  above  re- 
ferred to  are  expressed  in  tabular  form  at  much  length.  As  an  example,  it  is 
shown  that  in  one  instance  18  shots  were  fired  a  mean  distance  of  674  yards,  at 
an  elevation  of  one  degree— the  powder  weighing  li  lb.,  the  projectile  Tiflb. — the 
deviation  being  only  four  inches  to  the  right  of  centre,  and  half  an  inch  above  it. 
On  reaching  ground  the  missile  was  buried  five  feet  in  compact  sand.  In  another 
instance  a  shot  was  fired  2050  yards,  at  an  elevation  of  five  degrees,  and  passed 
about  25  feet  above  the  top  of  the  hiU  toward  which  it  was  directed.  Tho 
Board  believe,  from  the  testimony  of  several  witnesses  who  were  near  the 
range,  that  the  projectile  '  continued  its  flight  many  hundred  yards  beyond  tha 
hill,'  the  summit  of  whicli  was  nearly  on  the  same  level  as  that  upon  which 
the  gun  was  placed  in  battery.  According  to  the  statement  of  Mr.  Ames,  the 
manufacturer  of  the  gun,  who  has  carefully  examined  the  ground,  'it  is  almost 
certain  the  ball  went  foui-  miles.'  After  what  is  already  known,  it  is  safe  to  say 
that  any  object  within  the  reach  of  an  ordinary  spy-glass  is  a  fair  mark  for  this 
terrible  weapon.  In  one  other  respect  the  exploits  of  General  James's  gun  de- 
mand attention.  According  to  the  laws  of  projectiles  laid  down  in  the  Ordnance 
Manual,  and  which  have  long  been  establisned,  as  was  supposed  beyond  power 
of  refutation,  the  range  of  a  6  lb.  shot  at  five  degrees  elevation  and  1^  lb.  powder 
is  1523  yards ;  but,  in  the  example  now  afforded,  a  ball  12J  lb.,  with  the  specified 
quantity  of  powder,  has  gone  between  three  and  four  miles.  As  compared  with  the 
celebrated  Armstrong  gun,  the  results  are  not  less  curious.  Mr.  A.  claims  to 
have  f hrown  a  ball  5|  miles  with  six  pounds  of  powder,  employing  an  area  or 
calibre  of  SJ  inches, — which  is  a  residt  of  oS-lOOths  less  favourable  than  that 
obtained  by  the  experiments  at  Chicopee.  According  to  the  latter,  any  gun  of 
caUbre  equal  to  Armstrong's  wiU  throw  a  baU,  with  less  than  half  the  powder, 
the  full  distance  attained  in  his  practice." 


RIFLED   GUNS. 

Mr.  Lynall  Thomas's  Heavy  Rijied  Cannon  for  Gunloats  are  thus 
de.scribed  by  the  inventor  in  his  paper,  "  On  Experiments  in  Gun- 
nery." He  says  our  own  heavy  guns  are  constructed  upon  a  principle 
so  false  that  the  only  wonder  is  that  so  few  accidents  hajspen  with  them  ; 
those  of  the  largest  size  are  not  only  unsafe,  but  also  very  inferior  in 
power  to  the  American  guns.  If,  however,  it  should  be  discovered 
that  rifled  guns  of  G  or  8  tons  weight — the  weight  of  some  of  the 
guns  employed  in  the  American  service — can  be  constructed  of 
wrought  iron,  then,  indeed,  a  powerful  piece  of  ordnance  will  be 
obtained  ;  a  compound  shell,  of  2  cwt.  and  upwards,  could  be  fired 
from  it,  and  a  greater  range  and  accuracy  combined  would  probably 
be  attainable,  than  could  be  acquired  with  any  other  description  of 
gun,  such  as  could  with  convenience  be  used.  A  fortress  or  a  float- 
ing battery,  attacked  with  ordnance  of  this  kind,  could  scarcely 
escape  destruction.  The  length  of  the  bore  of  Mr.  Thomas's  gun  is 
9  feet,  and  the  calibre  8  inciies  ;  the  metal  which  surrounds  the 
charge  is  nearly  12  inches  in  thickness  ;  this  (if  the  guns  were  con- 
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structed  of  the  new  puddled  steel)  would  probably  be  sufficient  to 
give  it  ample  strength,  and  weight  enough  to  prevent  great  recoil. 
A  shell  of  2  cwt.,  and  a  charge  of  from  25  lbs.  to  30  lbs.  of  powdei-, 
might  be  used  with  it.  "A  long,  low,  strongly-built  vessel,  pos- 
sessing great  steam  power,  armed  with  a  gun  of  this  kind,  would 
prove,"  says  Mr,  Thomas,  "infinitely  more  destructive  than  the 
steam  battering-ram  which  has  recently  excited  some  attention.  A 
vessel  such  as  I  have  described  would  possess  great  advantage  over 
a  steam-ram,  from  the  difficulty  which  would  be  experienced  with 
the  latter — first,  in  striking  a  vessel  under  sail  or  steaming  ;  and 
secondly,  in  getting  disengaged  from  it  afterwards. 

"  Ten  or  twelve  vessels  of  the  above  description — sea-going  gun- 
boats— each  armed  with  a  heavy  rifled  gun  to  throw  shells  of  2  cwt., 
and  with  steam  jjower  sufficient  to  give  them  a  speed  of  at  least 
fourteen  knots,  would,  at  a  distance  of  three  miles,  lay  any  town  on 
the  coast  in  ashes,  in  a  very  short  time,  and  with  perfect  impunity. 
This  may  be  accomplished,  .and  will  be  ;  if  not  by  our  own  nation, 
by  another.  It  is  questionable,  however,  whether  the  11  or  12-inch 
guns,  such  as  form  the  armament  of  the  American  corvette  Niagara 
would  not  prove  more  destructive  in  close  action— from  their  large 
diameter  .and  heavy  bursting  charges — than  even  the  powerful  rifled 
guns  which  I  have  described.  Before  adopting  rifled  guns  into  our 
naval  service,  to  the  entire  exclusion  of  smooth-bored  guns  of  large 
calibre,  much  consideration  would  be  necessary,  and  many  expe- 
riments required  to  be  made.  I  see  no  reason,  however,  against  the 
acquisition  of  such  a  gun  as  I  have  described.  The  only  difficulties 
which  lie  in  the  way  of  it  have  already  been  once  surmounted  in  the 
case  of  Mr.  Horsfall's  13-inch  gun,  and  will,  no  doubt,  be  still  more 
.completely  overcome.  The  great  tensile  strength  which  is  required 
for  guns  to  throw  compound  shells  arises  from  the  absence  of 
windage,  and  also  from  the  friction  on  the  whole  surface  of  the  bore, 
which  impedes  the  progress  of  the  shell  along  the  bore,  and  allows 
the  fluid  produced  by  the  fired  charge  to  accumidate  behind  the 
shell,  and  thus  to  exert  a  gre.at  strain  on  the  gun." 

Mr.  Haddaiis  Rifled  Gun  is  thus  described  in  the  Mechanics' 
Magazine: — Mr.  Haddan  forms  in  the  gun  three  shallow  "  curves," 
sinking  only  to  al>out  5-16ths  of  an  inch  beyond  the  circular  bore, 
and  wearing  off  until  they  lose  themselves  in  the  circle  of  the  bore. 
To  these  curves  he  gives  a  very  slight  twist — only  about  one  turn 
in  sixty  feet,  we  believe,  which  is  less  than  that  given  by  any  other 
of  the  competing  gentlemen.  His  projectile  has  three  swells  or  pro- 
jections upon  it  to  take  into  tlie  grooves,  and  is  formed  with  a 
conoidal  head  and  a  tajier  towards  the  rear  end,  on  which  end  is 
placed  a  simple  ring-formed  wad.  The  projectile  goes  freely  into 
the  bore,  and  when  the  charge  is  exploded  the  centre  line  of  the 
projectile  is  compelled  by  the  conditions  of  the  case  to  occupy  the 
centre  line  of  the  gun,  and  pass  out  in  that  position.  The  projectile 
can  be  made  as  cheaply  as  any  ordinary  round  shot  or  shell,  being 
simply  of  cast-iron  ;  and  no  great  nicety  is  necessary  in  adjusting 
the  size  of  the  projectile  to  that  of  the  gun.     The  wad  is  caused  to 
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clean  out  and  lubricate  the  gun  at  each  discharge,  and  both  the  gun 
and  the  projectiles  may  be  used  as  roughly  as  ordinary  guns,  shot, 
and  shell.  An  ordinary  68- pounder  gun  rifled  on  Mr.  Haddau'a 
plan  has  projected  a  90  lb.  elongated  shell  with  considerable  truth 
of  aim  over  an  average  distance  of  nearly  3000  yards,  with  an  eleva- 
tion of  ten  degrees  and  a  charge  of  powder  of  ten  pounds,  being,  as 
will  be  seen,  only  l-9th  the  weight  of  the  shell.  This  was  very 
good  practice,  and  the  method  of  rifling  appears  to  us  to  be  second 
to  none,  except  perhaps  the  Lancaster  system,  for  the  present  ex- 
ceptional purpose  of  converting  our  old  smooth  bores  into  rifles,  as- 
it  will  in  all  probability  weaken  and  distress  tlie  gun  but  sliglitly. 


IMPROVED   GUN   AND   PROJECTILES. 

This  Breech-loading  Cannon,  invented  by  Sergeant  Warry,  tlie 
armourer  of  the  3rd  Battalion  at  Chatham  garrison,  has  been  so  im- 
proved as  to  make  the  discharges  even  more  rapid  than  before,  the 
gun  being  now  capable  of  discharging,  with  ease,  20  rounds  per 
minute.  This  improvement  is  eflected  by  a  beautifully-contrived 
lever,  placed  on  the  side  of  the  breech,  which  by  one  simple  move- 
ment raises  the  cock  of  the  gun,  and  opens  the  breech  ;  the  reverse 
movement  entirely  closing  the  breech,  cutting  the  cartridge  used, 
priming  the  nipple,  and  firing  the  gun  all  instantaneously — the 
effect  of  which  is,  that  the  cannon  may  now  be  discharged  as  rapidly 
as  the  charges  can  be  inserted  in  the  breech,  as  two  simple  move- 
ments are  now  all  that  is  necessary  to  prepare  the  gun  for  being- 
fired,  and  actually  discharging  it.  The  inventor  has  also  effected 
an  in^rovement  in  the  balls  used  for  breech-loading  guns,  for  which 
he  has  applied  for  a  patent.  This  improvement  consists  in  the 
manner  of  coating  the  balls,  the  present  lead  and  tin  coating  with 
which  balls  have  hitherto  been  covered  leaving  a  deposit  in  the 
gun  which  necessitates  that  the  bore  should  be  cleaned  out  after 
every  few  rounds  have  been  fired,  the  Armstrong  gun,  for  instance, 
requiring  sponging  after  about  every  dozen  rounds,  and  occasionally 
more  frequently.  To  obviate  this  Mr.  Warry  has  invented  a  che- 
mical composition  which  he  applies  to  the  spherical  balls  used  by 
him,  and  which  answers  its  purpose  so  satisfactorily  that  after  50 
rounds  were  fired  the  other  day  with  these  balls  so  coated,  not  the 
slightest  fouling  the  gun  could  be  detected,  the  breech,  in  conse- 
quence of  the  current  of  air  admitted  each  time  it  was  loaded, 
remaining  as  cool  as  at  the  commencement,  while  no  expansion 
could  be  perceived.  The  inventor  also  states  that  by  using  his 
method  a  dozen  balls  can  be  coated  for  the  expense  now  incurred  in 
coating  one  on  the  old  princij^le.  It  is  a  remarkable  circumstance 
in  connexion  with  this  invention  that  shortly  after  the  account  of  this 
new  weapon  first  appeared  in  the  Times,  the  inventor  was  waited  on 
by  the  agent  of  a  foreign  Government,  and  offered  the  most  hand- 
some terms  to  transfer  his  invention  to  that  Government,  or  part 
with  the  model  of  his  gun,  both  of  which  offers  Mr.  Warry,  for 
obvious  reasons,  declined,  not  even  allowing  an  inspection  of  his' 
model. — Times. 
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IMPROVED  REVOLVERS. 

The  utmost  thought  amongst  military  mechanicians  is  at  present 
being  exercised  to  imiDrove  upon  the  Revolver — a  weapon  of  vital 
importance  to  the  soldier.  ISuch  attempts,  while  they  sometimes 
display  considerable  ingenuity,  give  us,  for  the  most  part,  merely 
novelty  as  their  result.  Mr.  Charles  Reeves,  the  eminent  contractor 
for  arms,  of  the  Toledo  Works,  Birmingham,  has,  however,  patented 
a  Revolver  which  may  not  be  passed  over  without  comment.  It 
provides  greater  strength  where  the  recoil  of  the  chambers  takes 
place,  and  thus  fracture  is  prevented  at  that  part.  The  action  of 
the  rod  is  likewise  direct,  but  that  which  will  ensure  the  greatest 
amount  of  interest  is  to  be  found  in  the  arrangement  which  permits 
its  owner  getting  immediately  at  the  whole  of  the  interior  of  the 
lock's  machinerj'  for  examination,  cleaning,  and  oiling.  This  is  cer- 
tainly a  feature  of  improvement,  as  the  user  may  be  assured  from 
time  to  time  that  all  is  right  without  waiting  for  the  disturbing 
cause,  which  may  alone  present  itself  at  the  moment  which  ma}'' 
determine  life  or  death.  Reeves's  pistol  can  likewise  be  half-cocked, 
for  safety  in  loading,  and  secured  in  that  position  by  an  excellent 
bolt,  thus  preventing  accidental  explosion.  It  can  be  wholly  cocked 
with  the  thumb  in  taking  a  deliberate  aim,  or  the  contents  of  all  the 
chambers  can  be  dischai-ged  instantaneously  by  the  trigger ;  either 
of  which  operations  can  be  performed  without  withdrawing  the  hand. 
The  chamber  revolves  upon  an  axis  which  is  i-emovable  at  pleasure, 
but  which  cannot  become  displaced,  as  is  too  often  the  case  in  other 
arms  of  a  like  nature. — Mechanics'  Magazine. 

Messrs.  Deane  and  Son  have  submitted  for  the  approval  of  the 
military  authorities  a  much  Improved  Revolver,  the  internal  me- 
chanism of  which  lessens  the  intricacy  of  the  action,  and  by  a  very 
simple  arrangement  locks  the  hammer  and  cylinder  in  such  a  man- 
ner when  not  in  use  as  to  do  away  with  the  chance  of  accident. 
The  improvement  is  termed  the  Deane  and  Harding  patent,  and 
among  other  valuable  simplifications,  has  one  by  which  almost  in- 
stantly the  cylinder  and  barrel  can  be  separated  from  the  stock  for 
the  puii30se  of  cleaning.  A  powerful  lever  ramrod,  acting  vertically 
on  the  bullet,  is  also  added. 


NEW   ARMY   BLANK   CARTRIDGE, 

The  General  Commanding-in-Chief  has  .sanctioned  the  adoption 
of  a  new  pattern  Blank  Cartridge,  proposed  by  the  Superintendent 
of  the  Royal  Laboratories,  for  assimilating  the  method  of  loading 
with  blank  to  that  of  loading  with  ball  cartridge,  and  cartridges  of 
this  description  are  now  ready  for  delivery.  They  are  composed, 
like  the  service  ball  cartridge,  of  an  inner  bag,  containing  the 
powder ;  mock  bullet,  consisting  of  a  paper  bag,  with  a  muslin 
bottom,  filled  with  fine  grain  powder ;  and  an  outside  bag  to  con- 
tain both.  To  ensure  the  flash  of  the  discharge  igniting  the  powder 
in  the  mock  bullet,  and  to  prevent  its  being  projected  from  the 
musket  entire,  a  portion  of  the  bottom  of  the  outside  bag  is  cut 
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away.  No  portion  of  the  paper  requires  to  be  torn  off. — Mechanics' 
Mayazhie.  

THE    AKMSTEONG    GUN. 

To  tlie  Derby  administration  is  due  the  utmost  credit  for  their 
immediate  adoption  of  this  unequalled  invention  in  the  science  of 
war.  Its  origin  was  thus  related  by  General  Peel  (the  Secretary  for 
the  War  Department),  in  moving  the  Army  Estimates  in  Parliament, 
stating  that — 

iu  the  course  of  the  summer  of  1858,  he  appointed  a  committee  to  examine  and 
report  upon  the  different  sorts  of  rifled  ordnance  which  had  been  submitted  to 
the  Government.  The  report  of  that  committee  was  entirely  favourable  to  Sir 
AVilliam  Armstrong's  invention.  The  Gun  submitted  to  the  Government  by  that 
gentleman  was  a  breech-loading,  rifled,  wrought-iron  gun,  of  peculiar  manufac- 
ture, throwing  a  projectile  which  answered  as  either  solid  or  hoUow  shot,  as 
shell,  or  as  common  case.  This  projectile  could  also  be  modified  so  as  to  be  used 
by  naval  batteries  and  on  board  ships,  and  to  have  a  very  great  explosive  effect. 
The  gun  had  great  durability,  he  having  himself  seen  one  which  had  been  fii-ed 
1300  times  without  the  smallest  injurious  effect  being  produced  upon  it.  The 
great  advantages  of  this  gun  were  its  extreme  lightness,  the  extent  of  its  range, 
and  its  accuracy.  An  Armstrong  gun  throwing  a  projectile  of  18  lb.  weighed  one- 
third  as  much  as  the  guns  now  in  use  discharging  shot  of  that  weight.  The 
range  of  a  32  lb.  gun,  fired  with  a  charge  of  5  lb.  of  powder,  was  a  little  more 
than  live  miles  and  a  quarter,  while  the  precision  of  the  gun  was  stiU  more  extra- 
ordinary. The  accuracy  of  the  Armstrong  gun  at  3000  yards  was  as  seven  to  one 
compared  with  that  of  the  common  gun  at  1000  yards  ;  while  at  1000  yards  it 
would  hit  an  object  every  time  which  was  struck  by  the  common  gun  only  once 
in  57  times;  therefore  at  equal  distances  the  Armstrong  gun  was  57  times  as 
accurate  as  our  common  artillery.  Its  destructive  eflect,  also,  exceeded  any- 
thing which  had  hitherto  been  witnessed.  The  carriages  had  been  very  much 
improved,  and  their  introduction  into  the  navy  would  greatly  diminish  the  num- 
ber of  ijien  required  to  work  the  guns.  Having  ascertained  the  superiority  of 
the  gun,  the  Government  could  have  no  hesitation  in  at  once  doing  everything  in 
their  power  to  make  themselves  masters  of  it.  Great  as  had  been  the  ingenuity 
and  talent  displayed  by  Sir  AV.  Armstrong  in  regard  to  this  invention,  they  were 
exceeded  by  the  liberality  with  wliich  he  at  once  presented  to  the  Government 
the  patent,  for  which  they  must  have  paid  almost  any  sura  of  money  which  he 
liked  to  demand.  He  made  no  stipulations,  and  when  his  noble  friend  at  the 
head  of  the  Government  asked  hi.m  (General  Peel)  to  think  of  some  sum  which 
might  be  presented  to  Mr.  Armstrong,  he  was  at  once  relieved  from  all  difficulty 
by  that  gentleman  proposing  to  accept  a  sum  of  20,OOOZ.  spread  over  10  years, 
which  should  sec\ire  to  the  country  his  services  as  consulting  engineer  of  rifled 
ordnance.  For  himself,  as  he  had  said,  he  made  no  stipulations,  but  for  the  firm 
to  which  he  then,  but  no  longer  belonged,  he  made  this  arrangement,  that  if  they 
erected  extensive  buildings  for  the  manufacture  of  these  guns,  and  did  not 
receive  sufficient  orders  to  cover  their  expenditure,  an  arbitrator,  who  should  be 
the  Attorney-General  of  the  day,  should  decide  what  compensation  they  should 
receive  from  the  Government  for  the  capital  which  they  had  laid  out.  He  was 
convinced  that  the  House  would  be  of  opinion  that  nothing  could  be  more  liberal 
than  the  manner  in  which  Sir  W.  Armstrong  had  dealt  with  the  Government ; 
and  would  think  that  he  well  deserved  the  honour  which,  by  her  own  special  and 
personal  desire,  had  been  conferred  upon  him  by  Her  Majesty. 

Mr.  Armstrong,  in  addition  to  the  honour  of  knighthood,  and  the 
appointment  of  Superintendent  of  the  Rifled  Ordnance  Department 
at  Woolwich,  received  a  certificate  authorizing  the  suppression  of 
his  patent  for  the  gun.  From  the  inventor's  statement  it  appears 
that  the  gun  was  originally  proposed  by  him,  late  iu  1854,  to  the 
Duke  of  Newcastle,  then  INlinister-at-War,  who  ordered  a  field- 
piece  to  be  constructed  in  conformity  with  the  plan  suggested.  The 
gun  was  accordingly  made,  and  for  nearly  two  years  was  the  subject 
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of  numerous  experiments,  partly  upon  the  Ordnance  Firing-ground 
at  Shoeburyness,  but  principally  under  Mr.  Armstrong's  own  super- 
intendence at  Newcastle-upon-Tyne,  From  engravings  of  its  sup- 
posed form  in  the  Mechanics  Magazine,  the  Armstrong  gun  would 
appear  to  approach  much  nearer  than  any  other  to  the  relative  pro- 
portions of  the  rifle.  In  other  words,  it  is  long,  and,  comparatively 
to  its  length,  of  slender  calibre.  The  bore  is  rifled,  so  that  it  is,  in 
fact,  to  all  intents  and  purposes,  an  enormous  rifle.  Bolts,  properly 
speaking,  rather  than  bullets,  se(;m  to  be  the  missile  to  be  chiefly 
shot  from  it,  although  shell  and  other  forms  are  also  spoken  of.  The 
implement  is  breech-loading.  A  later  note  in  the  Mechanics'  Maga- 
zine states  :  "  We  find  that  in  the  Armstrong  gun,  as  now  made, 
the  large  screw  at  the  breech  is  formed  hollow,  and  the  charge  is 
passed  into  the  gun  through  it.  With  this  arrangement  the  move- 
able breech-piece  is  only  required  to  close  the  breech,  and  receive 
the  force  of  the  explosion.  Both  the  slot  and  the  breech- piece  are 
therefore  smaller  than  they  would  require  to  be  were  the  gun  loaded 
through  the  slot."  The  new  cannon  will  be  only  one-third  the  weight 
of  the  old,  and  it  is  asserted  it  will  literally  realize  the  scouted  idea 
of  "the  long  range."  The  Armstrong  will  carry  bolts  no  less  than 
five  miles  and  upwards  ;  and,  at  shorter  distances,  its  aim  is  so  accu- 
rate, that  it  strikes  the  object  aimed  at  fifty-seven  times  for  once  of 
the  old  cannon.  The  power  of  artillei-y  will  by  its  aid  be  multiplied 
no  less  than  fiftyfold. 

The  first  battei-y  of  Armstrong  guns,  six  12-pound  breech- 
loading  rifles,  was  proved  at  the  Royal  Arsenal  butt,  Woolwich,  in 
preparation  for  transit  to  China  by  the  overland  route.  The  proof- 
charges  employed  on  the  occasion  consisted  of  the  largest  amount 
of  powder  with  which  it  was  possible  to  cram  the  chambers  of  each 
gun,  and  a  couple,  or  double  shot.  Colonel  TuUoh,  Mr.  Anderson, 
and  Captain  Gordon,  who  were  the  authorities  present,  thoroughly 
tested  and  searched  each  gun  immediately  after  the  discharge,  to 
ascertain  the  effect.  The  terrible  shock  which  the  excessive  charge 
produced  brought  the  guns  otf  their  position  with  a  perfect  leap,  and 
gave  a  recoil  of  about  25  feet ;  nevertheless,  the  thorough  temper  of 
the  materials  and  the  remarkable  character  of  the  guns  nobly  re- 
sisted the  shock.  They  were  accordingly  pronounced  impossible  to 
burst  under  fair  usage.  The  Ariadne  has  been  armed  with  Arm- 
strong's guns  of  the  largest  calibre,  and  is  the  first  vessel  of  her 
class  furnished  with  this  tremendous  armament,  thus  disposed  : 
Twenty-four  84-c\vt.  guns,  each  9  feet  4  inches  in  length,  on  the 
main  deck  ;  and  on  the  upper  deck  will  be  placed  two  68-pounders, 
each  of  95  cwt.,  and  10  feet  2  inches  in  length. 

Mr.  Lynall  Thoma.s,  the  experienced  writer  on  Gunnery,  who 
has  been  present,  with  the  consent  of  Sir  W.  Araistrong,  at  several 
trials  of  the  Armstrong  gun  at  Shoeburyness,  remarks  on  this 
weapon : — 

"  The  great  merit  of  the  Armstrong  gun  appears  to  consist  in  an 
admirable  combination  of  certain  approved  principles  rather  than  iu 
the  adaptation  (except,  perhaps,  with  regard  to  the  manufacture  of 
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the  gun)  of  any  positively  new  invention.  So  liappy  a  combination, 
however,  could  only  result  from  numerous  experiments  conducted  by 
a  person  possessing  gi-eat  mechanical  skill,  and  a  considerable  know- 
ledge of  the  science  of  gunnery.  The  chief  noticeable  points  in 
which  this  gun  differs  from  those  in  ordinary  iise,  are  the  metal  of 
which  it  is  constructed,  and  the  (breech-loading)  principle  upon 
which  it  acts.  With  regard  to  tlie  first  of  these  points,  the  success 
of  the  Armstrong  gun  has  placed  beyond  a  doubt  the  fact  that 
wrought-iron  and  steel  are  admirably  adapted  for  the  construction 
of  rifled  field-pieces  and  guns  of  a  medium  size.  This,  in  itself,  is 
an  important  fact.  The  breech-load'ni'j  principle  has,  I  think,  but 
few  points  to  be  remarked  in  its  favour,  compared  with  what  maj' 
be  urged  against  it.  In  this  case,  however,  the  combination  bj* 
which  the  efficiency  of  the  projectile  is  obtained  is  dependent  entirely 
upon  it.  The  great  accuracy  and  range  obtained  with  the  Arm- 
strong gun  are  startling  from  their  novelty  only  ;  for  as  j'et  the 
rifled  cannon  is  but  in  its  infancy  ;  and  although  the  greatest  pos- 
sible praise  is  due  to  Sir  W.  Armstrong  for  the  great  ingenuity  as 
well  as  for  the  superior  mechanical  and  scientific  knowledge  which 
he  has  displayed  in  the  construction  both  of  his  gun  and  his  pro- 
jectiles, I  am  nevertheless  fully  persuaded  that  equally  good  results  will 
be  obtained  with  a  combination  of  a  much  more  simple  and  inexpen- 
sive character.  Regarding  the  Armstrong  gun  as  a  scientific  engine 
or  machine  for  the  projection  of  an  elongated  shot,  it  is  a  dtef- 
d'ceiovre  ;  the  accuracy  obtained  with  it  is  remarkable.  This  is  partly 
due  to  the  delicacy  of  the  si>jhts  (which  are  so  arranged  as  to  allow 
for  the  lateral  deflection),  and  to  the  absence  of  all  recoil." 

Sir  William  Armstrong,  in  a  speech  at  Newcastle,  has  narrated 
the  following  interesting  facts  connected  with  the  trials  of  his  for- 
midable weapon.     He  said  : — 

"  I  could  give  you  hundreds  of  examples  of  the  effects  produced 
by  my  shells  during  the  experiments  of  the  '  Committee  on  Rifled 
Cannon,'  but  I  will  confine  myself  to  a  single  instance,  which  I  select 
merely  because  an  unusual  number  of  persons  happened  to  be  pre- 
sent, comprising  the  Duke  of  Cambridge  and  several  officers  of  dis- 
tinction. Two  targets,  each  of  9  feet  square,  were  placed  at  a  dis- 
tance of  1500  yards  from  the  gun,  and  7  shells  were  fii-ed  at  them. 
Now  the  effect  of  these  7  shells  was,  that  the  2  targets  were 
struck  in  596  places.  Similar  effects  were  on  other  occasions  pro- 
duced at  distances  extending  to  3000  yards  ;  so  I  leave  you  to  judge 
what  would  be  the  effect  of  these  shells  in  making  an  enemy  keep 
his  distance.  For  breaching  purposes,  or  for  blowing  up  buildings, 
or  for  ripping  a  hole  in  the  side  of  a  sliii?,  a  different  construction  of 
shell  is  adopted  ;  the  object  in  that  case  being  to  introduce  the 
largest  possible  charge  of  powdei-.  It  has  been  urged  as  an  objec- 
tion to  my  projectile  that  it  would  make  so  small  a  hole  in  passing 
through  the  side  of  a  ship.  So  far  as  the  shot  is  concerned,  there 
may  be  some  reason  in  this  objection,  but  as  regards  the  shell  the 
small  hole  is  the  very  thing  wanted.  The  shell  is  caused  to  explode 
at  the  instant  of  passing  through   the  timber,   and  the  smaller  the 
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hole  made  by  penetration,  the  more  confined  will  be  the  explosion, 
n-nd  the  greater  will  be  the  shattering  effect  produced.  The  gun 
must  be  judged,  not  in  relation  to  the  shot,  but  to  the  shell,  which 
is  beyond  comparison  the  more  formidable  projectile,  and  which  will 
be  almost  exclusively  used  with  my  guns. 

"  With  respect  to  the  precision  and  range  which  has  been  attained 
with  the  rifled  cannons  I  may  observe,  that  at  a  distance  of  600 
yards  an  object  no  larger  than  the  muzzle  of  an  enemy's  gun  may  be 
struck  at  almost  every  shot.  At  3000  yards  a  target  9  feet  square, 
which  at  that  distance  looks  like  a  mere  speck,  has  on  a  calm  day 
been  strucls  five  times  in  ten  shots.  A  ship  would  afford  a  target 
large  enough  to  be  hit  at  much  longer  distances,  and  shells  may  be 
thrown  into  a  town  or  fortress  at  a  range  of  more  than  five  miles. 
It  is  an  interesting  question  to  consider  what  would  be  the  effect  of 
the  general  introduction  of  these  weapons  upon  the  various  condi- 
tions of  warfare.  In  the  case  of  ships  opposed  to  ships  in  the  open 
sea,  it  appears  to  me  they  would  simply  destroy  each  other  like  cats 
if  both  were  made  of  timber.  The  day  has  gone  by  for  putting  men 
in  armour,  but  I  suspect  it  is  only  approaching  for  putting  ships  in 
armour.  In  the  case  of  invasion,  which  is,  perhaps,  the  most  interest- 
ing case  to  consider,  the  possession  of  such  an  artillery  would  be 
all-miportant  to  the  defenders.  It  would  probably  be  impossible  to 
effect  a  landing  if  ojiposed  even  by  field  batteries  of  such  guns  ;  and 
if  a  landing  were  effected,  the  retreating  force  would  generally  be 
enabled  to  avail  itself  of  cover,  while  the  attacking  party  would 
have  to  advance  on  the  open,  where  they  would  be  awfully 
cut  up." 

Several  inventors  have  claimed  the  principal  features  of  the  Arm- 
strong gun  and  projectile,  which,  it  is  admitted,  are  not  new.  Dr. 
Smitii,  at  a  meeting  of  tlie  Manchester  Literary  and  Philosophical 
Society,  has  stated  that  the  great  merit  of  the  new  gun  consists  in 
the  manner  in  which  the  internal  tube  of  steel  is  enveloped  with 
wrought-iron.  The  difficult  problem  of  forming  a  perfect  compound 
structure  has,  however,  received  solution  in  the  hands  of  Sir  W. 
Armstrong,  while  others  have  failed. 

Sir  William  Armstrong  has  long  been  a  distinguished  inventor, 
and  we  have  already  pointed  attention  to  his  hydraulic  cranes,  and 
his  hydro-electric  engine.  He  practised,  till  within  the  last  ten  or 
twelve  years,  as  a  solicitor  at  Newcastle-upon-Tyne.  Thereafter 
he  became  one  ot  the  most  extensive  engineering  manufacturers  on 
the  Tyue.  His  partners  are  employed  by  the  Government  in 
constructing  tiie  Armstrong  gun,  and  the  extensive  Elswick  engine- 
works  are  to  be  greatly  enlarged  for  this  purpose. 

STEAM-HAMMER   FOR   WOOLWICH   ARSENAL. 

A  GIGANTIC  Steam -Hammer,  to  be  employed  in  the  forging  of 
Armstrong  guns  in  Woolwich  Arsenal,  has  been  constructed  by 
Messrs.  Morrison  and  Co.,  of  Ouseburn,  on  the  principle  of  their 
well-known  patent.  The  hammer-bar  and  face  weigh  four  tons,  and 
the  cylinder  in  which  this  bar  works,  with  its  glands,  nearly  six 
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tons.  The  cylinder  is  supported  on  two  frames,  each  of  nine  tons, 
and  each  of  these  again  rests  on  a  bed-plate  of  the  same  weight. 
Through  these  bed-plates  projects  the  anvil,  which  is  a  mass  of 
wrought- iron,  faced  with  steel,  and  imbedded  in  a  block  of  cast-iron, 
weighing  upwards  of  21  tons.  This  block  was  cast  on  December  24, 
1859  :  about  nine  in  the  morning,  25  tons  of  metal  were  placed  in 
the  cupola  furnace  of  the  works  ;  by  two  the  metal  was  thoroughly 
fused,  and  in  a  quarter  of  an  hour  it  was  run  into  the  mould,  with 
perfect  success.  The  immense  block  thus  formed,  measures  at  the 
base  6  feet  7  inches  by  9  feet  2  inches,  and  is  4  feet  10  inches  in 
height.  The  anvil  proper  is  let  into  the  top,  the  base  resting  on 
two  layers  of  heavy  logs,  about  14  feet  square.  One  of  the  advan- 
tages of  this  hammer  consists  in  the  placing  of  the  cylinder,  which 
is  so  bolted  between  the  support  of  the  frames,  that  instead  of 
forcing  them  asunder,  it  tends,  by  its  pressure,  to  keep  them  more 
firmly  in  their  places.  In  the  management  of  the  hammer  also, 
great  perfection  has  been  attained  :  it  can  be  made  to  pound  with, 
prodigious  force  a  mass  of  glowing  iron,  or  to  crack  a  nut  in  the 
gentlest  manner.  The  hammer  can  likewise  be  worked  with  great 
diversity  of  power  ;  the  stroke  can  be  given  with  a  force  exactly- 
corresponding  with  the  weight  of  the  hammer ;  and  this  force  can 
be  diminished  at  pleasure,  or  increased  by  the  application  of  the 
steam  above  or  below  the  piston.  Its  speed  can  be  adapted  to 
almost  every  variety  of  work  :  it  can  be  made  to  descend  like  the 
heavy  sledge,  or  to  deliver  from  200  to  300  strokes  a  minute. — 
Abridged  from  the  Northern  Daily  Express. 


THE   LANCASTER   AND   ENFIELD   RIFLES   COMPARED. 

The  important  disclosures  which  have  been  made  public  relative 
to  the  alleged  defects  in  the  Enfield  Rifle  used  by  the  British  troops 
in  India,  have  been  the  means  of  directing  the  attention  of  the 
authorities  to  the  vast  superiority,  as  a  weapon  in  the  hands  of  troops, 
of  the  Lancaster  rifled  carbines,  with  which  the  corps  of  Royal 
Engineers  is  now  armed.  From  the  Reports  which  have  been  re- 
ceived by  the  authorities  at  the  Horse  Guards  from  the  oflficers 
who  have  served  with  the  Royal  Engineers  in  India,  there  can 
be  no  doubt  that  tlie  Lancaster  rifle  is  in  every  respect  superior  to 
any  small  arm  in  the  service,  repeated  proofs  of  which  were  given 
during  the  conflicts  with  the  mutineers  in  India.  Four  companies 
of  the  Royal  Engineers  have  been  employed  in  India  during  the 
rebellion,  all  armed  with  the  Lancaster  carbine,  and  the  same  tests 
which  applied  to  the  Enfield  rifle  proved  it  to  be  defective,  have 
resulted  in  the  Lancaster  rifle  maintaining  its  eflficiency.  The  ofiicers 
report  that  there  has  not  been  a  single  complaint  of  fouling,  difiiculty 
of  loading,  or  want  of  accuracy  and  power,  brought  against  it ;  but, 
on  the  contrary,  it  has  proved,  in  every  respect,  superior  to  the 
Enfield  rifle.  During  the  frequent  conflicts  with  the  mutineers,  in 
which  the  men  of  the  Royal  Engineers  and  the  troops  of  the  line 
were  engaged  together,  with  the  same  amount  of  ammunition 
issued  to  all  the  troops  engaged,  the  men  of  the  line  regiments  have 
D  2 


52  YEAK-BOOK  OF  TACTS. 

been  compelled  to  cease  firing  for  the  purpose  of  wiping  out  the 
barrels  of  their  Enfield  rifles  after  firing  from  10  to  20  rounds  ; 
whereas  the  lloyal  Engineers,  with  the  Lancaster  rifle,  continued 
their  fire,  loading  their  carbines  with  perfect  ease.  On  the  21st 
Eebruary,  1S58,  the  4th  company'  of  Eoyal  Engineers,  consisting 
of  about  100  non-commissioned  ofBcers  and  men,  was  stationed  at 
Fort  Jellalabad,  before  Lucknow.  The  enemy  attacked  the  fort  in 
great  numbers,  and  went  close  to  the  walls.  They  were,  however, 
repulsed  by  the  Royal  Engineers  with  great  loss,  no  less  than  90  men 
being  left  dead  on  the  ground,  the  whole  being  killed  by  the  Lan- 
caster rifles.  No  idea  could  be  formed  of  the  number  of  killed  and 
wounded  carried  off,  Init  no  doubt  it  was  considerable.  The  Royal 
Engineers  sustained  no  loss  ;  not  a  man  was  even  wounded.  This 
fact  is  most  important,  not  so  much  as  showing  the  accuracy  of  the- 
arm,  but  from  the  circumstance  that  during  the  six  hours  the  Royal 
Engineers  were  engaged  with  the  rebels,  until  relieved  by  Sir  J. 
Outram's  force,  each  man  fired  on  an  average  at  least  60  rounds,  and 
yet  not  the  least  difficulty  was  experienced  during  the  whole  of  that 
time  in  loading  the  carbines.  The  only  thing  observable  was,  that 
with  some  the  bullet  became  a  little  tighter  than  usual  as  it 
approached  the  breech  when  rammed  down  the  barrel,  and  with 
others  that  there  was  an  increased  recoil.  If  the  defects  pointed 
out  in  the  Enfield  rifle  and  the  difficulty  with  whicli  it  is  loaded 
after  several  rounds  have  been  fired  from  it,  resulted  from  the  expan- 
sive action  of  the  barrel  against  the  bands,  or  against  the  bayonet 
socket  and  its  ring,  causing  an  indentation  of  its  outer  surface,  and 
consequent  contraction  of  the  bore  at  those  places,  the  defect  would 
be  permanent,  and  nothing  but  a  mandril  or  cutting  tool  forced  into 
the  barrel  could  remove  it.  It  is,  however,  well  known  that  after 
an  Enfield  rifle  has  been  wiped  out  with  a  wet  or  greasy  rag,  it  loads 
as  easily  and  fires  as  well  as  when  first  used,  thus  proving  that  the 
defect  alluded  to  is  not  a  permanent  one  produced  in  the  metal  of 
the  barrel  by  expansion,  but  a  temporary  one  resulting  from  the 
peculiarity  of  bore  retaining  the  maximum  amount  of  deposit  from 
the  powder  charge.  On  the  other  hand,  the  peculiarity  of  the  Lan- 
caster bore,  judging  from  its  performance  under  the  same  circum- 
stances and  with  the  same  ammunition,  appears  to  be  such  that  it 
retains  only  the  minimum  amount  of  deposit,  while  at  the  same  time 
its  range  and  accuracy  are  greater.  In  the  last- mentioned  qualities 
it  has  been  frequently  proved  to  excel  the  Enfield  rifle  in  England 
as  well  as  India.  Both  rifles  may  now  be  considered  to  have  had  a 
fair  trial  in  the  very  best  school  for  testing  their  respective  merits, 
namely,  actual  warfare  ;  and  from  the  unanimous  testimony  of  officers 
and  men,  both  in  India  and  elsewhere,  there  can  be  no  doubt  that  as 
a  weapon  in  the  hands  of  troops  engaged  in  war,  the  Lancaster 
is  in  every  respect  superior  to  the  Enfield  rifle. 

Mr.  Lancaster's  latest  improvement  is  an  admirable  breech- 
loading  rifle,  of  that  class  in  which,  when  the  piece  is  to  Ije  loaded, 
the  barrel  is  drawn  forward  from  the  breech,  and  turned  down,  so  as 
to  present  its  rear  end   to  receive  the  charge.     Mr.  Lancaster's. 


MECHANICAL  AND  USEFUL  ARTS.  5<i 

improvements  are  four  in  number.  They  consist,  first,  in  under- 
cutting the  abutment  or  stationary  breech  against  which  the  barrels 
rest  when  ready  for  firing,  and  in  cutting  the  rear  of  the  ban-els  to 
correspond,  in  such  manner  that  when  the  barrels  and  breech  are  in 
contact,  the  overhanging  part  of  the  breech  prevents  the  rear  of  the 
barrels  from  rising.  Secondly,  in  forming  sunken  recesses  in  the 
inclined  face  of  the  breech,  to  enable  the  rear  end  of  the  cartridges 
to  be  supported  in  their  own  plane,  that  is,  square  to  the  bore. 
Thirdly,  in  fitting  the  strikers,  which  carry  the  points  for  exploding 
the  cartridges,  without  springs,  the  points  and  strikers  being  pushed 
back  by  the  cartridges  coming  in  contact  with  the  points  when  the 
rear  of  the  barrels  is  forced  home  in  the  breech.  And,  fourthly,  in 
constructing  the  extractor  or  instrument  whereby  the  cartridges  are 
pushed  out  from  the  rear  of  the  barrels  when  they  are  tilted  prepara- 
tory to  re-loading,  in  such  manner  that  it  (the  extractor)  takes  the 
cartridges  at  two  points,  and  embraces  a  considerably  larger  portion 
of  the  capsule  or  rear  of  the  cartridges  than  heretofore. — Mechanics' 
Magazine.  

MAJOR   RHODES'S   PATENT   TENTS. 

Among  the  advantages  of  these  improved  Tents  are  —  that  a 
hospital  tent  can  be  pitched  by  8  men  in  12  minutes  ;  and, 
whereas  in  the  present  tents  there  are  about  150  pegs  and  70 
ropes  to  each,  the  new  invention  has  only  about  40  pegs  and  12 
ropes  to  secure  it,  there  being  no  necessity  for  the  men  to  turn  out 
in  the  rain  during  the  night  to  "  slack"  the  ropes  as  with  the  pre- 
sent tents — a  serious  matter  when  to  be  performed  hy  sick  patients. 

This  hospital  tent  weighs  about  112  lbs.  less  than  the  Government 
hospital  marquee,  and  its  cost  is  about  2>l.  under  the  Government 
contract  price.  The  ventilation  is  most  efBcient,  and  subject  to  the 
control  of  the  medical  officer ;  impervious  to  wet,  and  the  strong 
rays  of  the  sun  ;  and  can  be  pitched  in  12  minutes  by  8  men.  The 
Hanoverian  Government  (who  have  practically  tested  this  tent) 
pronounce  that  Rhodes's  hospital  tent  affords  the  best  shelter  hitherto 
obtained  in  camp  hospitals,  &c.  The  price  of  a  Government  hos- 
pital marquee,  30  feet  wide  by  14 J  feet,  and  14  feet  in  height,  is 
from  33^.  to  35Z.,  and  weighs  (in  three  packages)  from  5071bs.  to 
652  lbs.  (the  latter  weight  includes  4  gi-ound  sheets.)  It  affords 
iiccommodation  for  from  IS  to  20  patients.  Major  Rhodes's  20-feet 
diameter  field  tent  costs  24Z.,  viz.,  about  1 2 i.  cheaper,  and  weighs 
(in  2  packages)  230  lbs.,  viz.,  277  lbs.  less  than  the  Government 
hospital  marquee.  It  offers  accommodation  for  from  18  to  20 
patients.  Two  of  Major  llhodes's  20-feet  diameter  field  tents  can  be 
pitched  by  4  men  (in  about  8  minutes  for  each  tent),  on  about  the 
same  space  of  ground  as  is  requisite  for  only  one  Government  hos- 
pital marquee  ;  and  further,  from  10  to  14  men  require  from  15  to 
20  minutes  to  pitch  the  latter  tent.  Major  Rhodes's  tent  provides 
detached  accommodation  for  24  rifles,  24  sets  of  accoutrements,  and 
24  knapsacks,  with  a  perfect  system  of  ventilation  ;*in  which  very 
important  points  the  Government  hospital  marquee  is  deficient.   Irre- 
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spective  of  cost,  &.C.,  it  results  that  by  adopting  Major  Ehodes's  tents 
into  the  service,  healthy  shelter  can  be  provided  for  about  45  men,  al- 
lowing the  same  amount  of  transport  as  is  at  present  necessary  for 
conveying  only  one  Government  hospital  marquee,  which  latter  only 
affords  accommodation  for  20  men  ;  thus  showing  a  clear  saving  of 
more  than  one  hundred  per  cent,  in  cost  of  transport,  which,  with 
an  army  in  the  field,  would  be  a  very  great  relief  to  the  Commis- 
sariat Department. 

The  canvas  of  these  tents  is  supported  by  radial  ribs,  composed  of 
wood,  bamboo,  or  other  suitable  flexible  material.  The  base  ends  of 
these  ribs  are  forced  into  the  ground,  j^assing  through  metal  rings^ 
secured  at  equal  distances  to  a  series  of  pieces  of  galvanized  wire 
(which  is  an  improvement  on  the  endless  circumscribing  cord  or 
ground  rope) ;  this  galvanized  wire  is  secured  to  the  ground  by 
tent-pegs.  The  upper  extremities  of  these  ribs  are  bent  inwards,  and 
then  inserted  within  metal  sockets  (for  the  field  tent,  to  the  central 
wooden  head-piece  only)  attached  to  the  central  wooden  head-piece  • 
and  ridge  pole.  The  improvements  in  the  hospital  tent  are,  that 
the  ridge  pole  is  in  one  length,  jointed  at  the  centre,  and  secured 
(when  used)  by  a  sliding  ferule  or  cylinder  ;  the  ground  band  is  made 
of  a  series  of  galvanized  wire  lengths,  having  metal  rings  attached. 
Interior  and  exterior  storm  ropes  are  attached,  being  in  direct  com- 
munication with  each  other.  Rifle  loops  are  secured  to  the  canvas 
of  the  tent,  whereby  two  rifles  can  be  supported  (together  with  the 
accoutrements  of  two  soldiers)  at  each  rib  of  the  tent. 


PEOPEKTIE3   OB"   GUNPOWDER. 

Mk.  Fairbaien,  F.R.S.,  has  communicated  to  the  Literary 
and  Philosophical  Society  of  Manchester,  the  following  results  of 
"  An  Experimental  Inquiry  into  the  Effect  of  severe  Pressure  upon 
the  Properties  of  Gunpowder."  During  the  late  war,  the  author 
received  from  the  Government  authorities  at  Woolwich  different 
samples  of  Waltham  Abbey  Gunpowder,  for  the  purpose  of  submit- 
ting them  to  severe  compression,  in  order  to  ascertain  the  effect  of 
close  contact  between  the  particles  upon  its  explosive  properties. 
At  the  Government  works  there  is  no  machinery  of  sufficient 
strength  to  give  a  pressure  of  more  than  5000  lbs.  to  6000  lbs.  per 
square  inch,  and  as  it  was  considered  advisable  to  test  the  quality 
of  the  powder  under  the  influence  of  greatly  increased  pressure,  the 
author  was  requested  to  compress  it  in  an  apparatus  of  his  own,  cal- 
culated to  effect  its  condensation  under  a  force  of  more  than 
60,000  lbs.  per  square  inch.  By  carrying  the  pressure  in  this  way 
far  beyond  the  ordinary  limits,  it  was  expected  that  the  precise  influ- 
ence of  compression  on  the  properties  of  the  powder  would  be  more 
clearly  and  accurately  exhibited. 

The  samples  of  powder  were  placed  in  a  wrought-iron  box,  and 
compressed  by  a  lever  acting  upon  them  by  a  solid  piston  with  a 
force  varying  from  38,000  lbs.  to  67,000  lbs.  per  square  inch  in  the 
different  specnnens.  When  taken  from  the  apparatus,  the  powder 
was  found  to  have  been  consolidated  into  cylinders  of  I5  inches  ia 
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diameter  with  smooth  polished  surfaces,  every  trace  of  its  granulai- 
character  having  disappeared. 

From  the  Report  of  Mr.  Abel,  the  chemist  of  the  War  Depart- 
ment, we  learn  that  the  specific  gravity  of  the  specimens  was  in- 
creased by  the  pressure,  but  not  to  so  great  an  extent  as  might  have 
been  expected. 

The  specimens  having  been  granulated,  were  then  burned,  and  it 
was  found,  on  comparing  the  results  with  those  of  similar  experi- 
ments on  ordinary  press-cake,  that  the  amount  of  residue  left  by  the 
compressed  powders,  after  ignition,  was  greater  in  proportion  as  the 
pressure  was  increased.  This  increase  of  residue  is  probably  to  be 
attributed  to  the  more  gradual  combustion  and  the  diminished  in- 
tensity of  heat  generated  by  compressed  powder. 

Experiments  were  then  instituted  to  determine  the  amount  of 
charcoal  left  unconsuraed  in  the  residue.  They  showed  conclusively 
that  the  condensation  of  the  powder  had  caused  a  more  perfect  che- 
mical action  in  combustion,  as  the  per-centage  of  carbon  was  consi- 
derably diminished  in  the  compressed  powders.  Nitric  acid  wa.s 
very  carefully  searched  for  in  the  residues  of  the  compressed 
powders,  but  none  could  be  detected,  although  in  ordinary  gun- 
powder a  portion  of  the  acid  of  the  saltpetre  always  escapes  decom- 
position. 

An  important  objection  to  the  application  of  increased  pressure  in 
the  manufacture  of  gunpowder,  notwithstanding  the  more  intimate 
mechanical  mixture  of  its  constituents,  is  that  the  quantity  of  the 
residue  left  after  combustion  is  increased,  and  a  larger  proportion  of 
powder  escapes  ignition  altogether  when  a  charge  is  fired  from  a 
gun.  If,  however,  larger  quantities  were  submitted  to  compression, 
it  is  probable  that  the  closer  contact  of  the  particles  might  be  found 
to  act  beneficially,  and  a  jiowder  be  produced  of  an  improved  and 
stronger  quality,  resulting  from  a  judicious  application  of  increased 
pressure  and  a  more  perfect  system  of  granulation. 

Dr.  Roscoe  expressed  his  opinion  that  we  as  yet  know  very  little 
about  the  chemistry  of  Gunpowder,  and  drew  the  attention  of  the 
Society  to  the  interesting  and  important  Memoirs  on  the  Anah/sis  of 
the  Products  and  Combustion  of  Gunpowder,  lately  published  by 
Professor  Bunsen.  He  found  that  the  decomposition  which  occurs 
in  an  explosion,  is  by  no  means  as  simple  as  was  formerly  supposed. 
Besides  the  usual  products  of  carbonic  acid,  carbonic  oxide,  nitrogen, 
and  sulphide  of  potassium,  Bunsen  showed  the  presence  of  hydrogen, 
oxides  of  nitrogen,  cyanide  of  potassium,  sulpho-cyauide  of  potassium, 
sulphate  and  carbonate  of  potash,  and  various  other  salts,  the  rela- 
tive quantities  of  which  were  all  detei'rained. — Mechanics^  Magazine. 

Mr.  Lynall  Thomas,  in  a  communication  to  the  Royal  Society, 
says  : — Since  the  year  1797,  when  Count  Rumford  made  his  ex- 
periments for  ascertaining  the  initial  force  of  fired  gunpowder,  an 
account  of  which  appears  in  the  Philosophical  Transactions  of  that 
year,  very  little  light  has  been  thrown  on  the  subject.  Count 
Rumford's  experiments,  valuable  in  many  respects,  Afforded  indeed 
nothing  conclusive  respecting  it.     The  object  of  the  present  paper  is 
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to  show  the  unsatisfactory  nature  of  the  present  theory  of  the  action  of 
gunpowder,  and  to  point  out  some  of  the  principal  errors  upon  which 
this  theory  is  based.  For  this  purpose,  the  results  of  various 
experiments  made  by  the  author,  and  which  were  i-epeated  in  the 
presence  of  a  select  committee  at  Woolwich,  are  described  and  ex- 
plained. These  experiments  are  held  by  the  author  not  only  to 
afford  complete  evidence  of  the  unsoundness  of  the  present  theory, 
but  as  sufficiently  conclusive  to  serve  as  the  basis  for  the  formation 
of  a  new  set  of  formulte,  both  correct  and  simple,  in  place  of  those  at 
present  in  use.  The  initial  action  of  the  fired  charge  of  powder  upon 
the  shot — the  first  movement  of  the  shot  itself  in  the  gun,  and  the 
force  exerted  upon  the  gun  by  different  charges  of  powder,  and, 
therefore,  the  actual  strength  of  metal  required  by  the  gun — are  cir- 
cumstances which,  as  tlie  author  believes,  have  not  only  been  mis- 
understood, but  for  which  laws  have  been  assigned  directly  opposed 
to  the  truth.  As  an  instance  of  this,  the  hitherto  received  theory 
supposes  that  when  a  shot  is  forced  from  a  gun  it  acquires  its  velocitj' 
gradually,  from  the  pressure  of  the  elastic  fluid  generated  by  the  fired 
powder  acting  upon  it  through  a  certain  space.  It  is  also  supposed 
that  the  initial  pressure  of  the  elastic  fluid  is  the  same  in  all  cases 
(the  quantities  of  powder  being  proportional),  whether  the  gun  from 
which  the  shot  is  fired  be  large  or  small ;  so  that  the  larger  the  calibre 
of  the  gun,  the  slower  the  first  movement  of  the  shot  is  supposed 
to  be. 

The  result  of  the  following  experiment  is  given  to  prove  that  the 
first  of  these  propositions  is  incorrect.  The  author  placed  a  cast-iron 
phot,  3  inches  in  diameter,  and  3  lbs.  ]4oz.  in  weight,  upon  a 
chamber  half  an  inch  in  diameter,  and  half  an  inch  deep.  This 
chamber  was  formed  in  a  block  of  gun-metal,  and  contained,  when 
filled,  one  dram  of  powder.  Upon  hghting  the  powder,  the  ball  was 
driven  to  a  height  of  5  feet  6  inches  ;  when  the  ball  was  placed 
ith  of  an  inch  over  the  chamber,  the  charge  failed  to  move  it.  From 
this  it  is  inferred  that  the  first  force  of  the  powder  is  an  impulsive 
force,  that  is  to  say,  it  impai-ts  to  the  shot  at  once  a  finite  velocity. 
In  order  to  place  the  matter  beyond  a  doubt,  and  to  ascertain  the 
relative  force  of  different  quantities  of  powder,  the  author  caused  a 
chamber  to  be  made  similar  in  form  to,  but  of  twice  the  linear 
dimensions  of,  the  former  ;  he  then  placed  a  cast-iron  ball  of  6  inches 
in  diameter  upon  the  orifice  of  this  chamber,  which  was  filled  with 
powder  ;  upon  firing  the  latter,  the  ball  was  driven  up  to  a  height  of 
11  feet ;  that  is  to  say,  to  double  the  height  of  the  smaller.  The 
state  of  the  metal  in  which  the  chamber  was  formed  also  showed  the 
increase  of  the  initial  force  of  the  powder  ;  this  is  considered  to  be 
sufficient  proof  that  the  last  two  of  the  above-mentioned  propositions 
are  as  incorrect  as  the  first.  Assuming  the  initial  force  of  the 
powder  to  be  of  an  impulsive  nature,  it  is  not  difficult  to  understand 
the  increase  of  force  shown  in  the  last-named  experiment,  inasmuch 
as  a  certain  time  being  required  for  the  complete  conversion  of  the 
powder  into  an  elastic  fluid,  a  quantity  contained  in  a  chamber  of  a 
similar  form,  but  of  greater  linear  dimensions  than  another,   must 
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ignite  in  a  less  comparative  time,  the  linear  dimensions  increasing  in 
the  ra,tio  of  the  first  power,  and  the  quantity  of  powder  increasing  in 
the  ratio  of  the  third  power,  so  that  the  flame  will  traverse  a  larger 
quantity  in  comparatively  less  time.  Thus  it  appears  that  the  powder 
■which  inflames  more  rapidly  has  a  much  greater  initial  force,  being 
more  concentrated  in  its  action  ;  a  quick  burning  powder,  therefore, 
is  better  for  ordnance  of  small  length,  such  as  mortars  and  iron 
howitzers.  The  difl'erent  results  produced  by  powder  of  different 
quality  have,  according  to  the  author,  been  entirely  overlooked  in  the 
hitherto  received  theory.  This  theory,  which  considers  i\\e  secondary 
force,  namely,  the  elasticity  of  the  fluid  only,  and  takes  no  account 
whatever  of  the  enormous  impulsive  or  '  initial  force,  produced  by 
the  sudden  conversion  of  the  powder  into  an  elastic  fluid,  is  that 
which  regulates  the  system  upon  which  ordnance  are  at  present  con- 
structed ;  hence  the  reason  wliy  large  guns  are  so  liable  to  burst — so 
much  so,  that  it  has  been  said  that  no  gun  larger  than  a  32-pounder 
is  safe  to  fire. 

From  the  variety  of  experiments  made  by  the  author,  he  anives  at 
the  conclusion  that  when  powder  is  of  the  same  quality,  and  con- 
fined in  chambers  of  similar  form,  but  of  different  sizes,  the  initial 
force  varies,  within  certain  limits,  in  the  ratio  of  — „  where  w  is  the 
weight  of  the  powder,  and  w'  of  the  ball.  Thus  were  this  new 
theory  recognised,  the  question  of  the  increase  of  strength,  with 
increased  thickness  of  metal,  would  wear  an  entirely  new  aspect.  So 
far  from  the  metal  in  large  guns  diminishing  in  strength  in  the  pro- 
portion assumed,  it  will  be  a  matter  for  inquiry  how  it  resists  the 
great  strain  to  which  it  is  subjected,  rather  than  why  it  yields  ;  for 
we  find  from  the  experiments  described  above,  that  a  68-pounder 
gun,  which  has  p.  calibre  of  twice  the  diameter  of  a  9-pounder  gun, 
must,  when  fired  with  the  same  proportionate  charge  of  powder  as 
the  latter,  continually  be  subject  to  as  great  a  strain  as  the  latter 
would  suffer  if  always  fired  with  the  proof-charge,  which  is  three 
times  the  quantity  of  the  ordinary  service-charge. — Proc.  Royal  Soc. 


THE  DEEP-SEA   PRESSURE   GAUGE. 

Mr.  Henry  Johnson,  the  inventor  of  this  instrument,  to  show 
the  Pressure  of  Water  at  various  depths,  by  the  compression  of  an 
isolated  column  of  air,  has  read  to  the  British  Association  the  fol- 
lowing paper  : — The  few  experiments  which  I  have  made  on  the 
compressibility  of  water  by  pressure,  show  a  greater  than  indicated 
by  Mr.  Carston  of  1  in  21,740  for  the  pressure  of  one  atmosphere. 
The  method  adopted  is  that  of  subjecting  to  the  pressure  of  a  column 
of  mercury  a  bulb  of  water  on  the  short  end  of  an  inverted  glass 
syphon,  containing  eight  ounces  of  water,  ninety-nine  parts  in  the 
bulb  and  one  part  in  the  tube,  which  is  divided  into  100  degrees,  so 
that  each  degree  is  of  the  whole  1-10, 100th  part,  and  the  pressure  of 
each  30  in.  of  mercury  caused  a  compression  of  rather  more  than 
1  degree  in  fresh  water,  and  about  f  of  a  degree  in  sea  water.  The 
result  varied  a  little,  owing  to  the  effect  of  sliarht  variations  of  tern- 
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jjerature  on  the  bulb.  This  difference  of  result,  however,  does- 
not  affect  the  principle  of  the  instrument.  The  compressibility  of 
water  is  too  minute  to  be  recorded  in  a  simple  tube,  but  it  may  be 
recorded  in  two  methods  :  one,  with  a  bulb  or  bottle  and  a  tube 
accurately  divided,  the  tube  being  furnished  with  an  index  to  be 
pushed  along  the  tube  by  a  cork  or  elastic  piston  isolating  the  water 
in  the  vessel,  and  travelling  along  the  tube  towards  the  bulb  during 
the  descent  until  the  isolated  water  became  equally  dense  with  the 
water  surrounding  it,  and  when  pushed  back  in  ascending  by  the 
expanding  water  in  the  bottle,  leaving  behind  the  index  to  mark  the 
degree  of  compression,  a  small  aperture  at  the  end  of  the  scale  allow- 
ing the  escape  of  the  air  confined  by  the  cork  or  elastic  piston.  The 
instrument  to  be  fastened  to  a  line  with  the  piston  downwards,  so 
that  the  isolated  water,  being  lighter  than  surrounding  water,  should 
press  upwards  against  the  tap  rather  than  towards  the  piston. 
Another  method  of  applying  the  principle  has,  however,  been  adopted 
on  the  suggestion  of  Mr.  F.  Hoffman,  who  made  the  instrument  ; 
namely,  to  have  a  tube  or  cylinder  of  metal,  and  in  lieu  of  a  scale 
tube,  to  use  a  long  bolt  of  metal,  oi-,  in  other  words,  a  long  solid 
metal  piston,  to  enter  the  cylinder  through  a  packing-box,  and  to  be 
pressed  into  the  cylinder  by  the  external  pressure  of  the  superin- 
cumbent water.  In  descending,  the  piston,  when  pressed  into  the 
cylinder  until  the  density  of  the  isolated  sea  water  equalled  that  of 
the  sea'water  surrounding  it,  would  draw  along  an  external  scale  an 
index  recording  the  compression  ;  and  on  ascending,  the  piston, 
when  pushed  back  by  the  expansion  of  the  isolated  water,  would 
leave  in  its  position  the  index  fixed  by  a  spring  acting  on  a  toothed 
rack  at  the  side  of  the  scale.  In  this  form  the  action  of  the  instru- 
ment appears  to  be  very  simple — the  piston  being  pressed  into  the 
cylinder,  or  out  of  it,  according  to  the  relatial  density  of  the  water  in 
the  cylinder  and  of  the  water  surrounding  it ;  and  resembles  the 
action  of  some  other  hydraulic  presses,  although  this  instrument  is 
worked  by  the  pressure  of  the  sea,  and  others  by  the  hydraulic  pump. 
After  a  correction  for  the  effect  of  the  friction  upon  the  piston  in  tho 
packing-box,  and  which  is  considerable,  the  instrument  appears  to 
record  the  density  or  compression  of  the  sea  water  surrounding  it ; 
and  consequently  the  pressure  to  which  telegraph  lines  would  bo 
subjected  at  the  same  depth. 

The  vessel  is  made  of  cylindrical  form  in  order  to  allow  some  length 
for  the  piston  and  scale,  and  it  contains  exactly  10  ounces  of  water. 
The  piston  is  of  such  a  size  that  2G  in.  would  displace  one  ounce  of 
water,  and  is  divided  into  100  principal  degrees,  which  are  sub- 
divided, each  principal  being  1  -lOOOtli  part.  Of  this  length  a  portion 
of  40  deg.  (about  10  in.)  has  been  taken,  so  that  this  instrument  can 
record  compression  up  to  the  extent  of  40  parts  in  a  thousand.  A 
spanner  accompanies  the  instrument,  to  unscrew  or  tighten  the 
packing- box  when  necessary  ;  the  other  end  of  the  spanner  fits  into 
and  turns  a  tap  at  one  end  of  the  cylinder,  the  interior  of  which  is 
oval,  and  the  tap  has  a  small  air  channel  to  allow  the  escape  of  air, 
so  that  the  cylinder  may  be  filled  quite  full  of  water.   The  instrument 
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may  then  be  placed  in  the  accompanying  stand,  and  the  cross  bar 
screwed  on  to  the  piston,  and  weights  attached  to  the  cross  bar  showing 
pressure  after  deducting  the  weight  of  the  two  2  lb.  weights,  together 
41b.,  which  are  required  to  overcome  the  friction  on  the  piston  in 
the  packing- box,  when  the  cylinder  is  empty.  The  spring  should  be 
relaxed,  and  the  index  pressed  down  a  little,  and  afterwards  puslied 
up  to  the  piston  to  prevent  the  friction  of  the  index  from  affecting 
the  experiment.  If  the  two  51b.  weights,  together  10  lb.,  are  used 
after  deducting  the  4  lb.  for  friction,  a  pressure  weight  remains  of 
61b.  The  diameter  of  the  piston  being  y\ths  of  an  inch,  the  area  is 
about  yjth  part  of  a  square  inch,  and  the  pressure  of  the  6  lb.  upon 
the  piston  is  thus  equal  to  a  pressure  of  84  lb.  per  square  inch. 

It  is  to  be  hoped  that  after  some  further  experiments  to  ascertain 
the  effect  of  variation  of  temperature  upon  the  capacity  of  the 
cylinder,  and  any  correction  that  may  be  required,  that  the  in- 
strument will  be  found  practically  useful: 

TENSILE   AND    COIIPEESSIVE    STRENGTH   OF    VARIOUS   KINDS 
OF   GLASS. 

There  has  been  read  to  the  Royal  Society  a  communication,  "  On 
the  Resistance  of  Glass  Globes  and  Cylinders  to  collapse  from  Ex- 
ternal Pressure,  and  on  the  Tensile  and  Comprehensive  Strength  of 
various  kinds  of  Glass,"  by  William  Fairbairn  and  T.  Tate. 

The  researches  contained  in  this  paper  are  in  continuance  of  those 
upon  the  Resistance  of  Wrought-Iron  Tubes  to  collapse,  which  have 
been  published  in  t\iQ  Philosophical  Transactions  for  1858.*  The 
results  arrived  at  in  these  experiments  were  so  important  as  to 
suggest  further  inquiry  under  the  same  conditions  of  rupture  with 
other  materials  ;  and  glass  was  selected,  not  only  as  differing  widely 
in  its  physical  properties  from  wrought-iron,  and  hence  well  fitted  to 
extend  our  knowledge  of  the  laws  of  collapse,  but  because  our 
acquaintance  with  its  strength  in  the  various  forms  in  which  it  is 
employed  in  the  arts  and  in  scientific  research  is  very  limited.  To 
arrive  at  satisfactory  conclusions,  the  experiments  on  this  material 
were  extended  so  as  to  embrace  the  direct  tenacity,  the  resistance  to 
compression,  and  the  resistance  to  bursting,  as  well  as  the  resistance 
to  collapse. 

The  glass  experimented  upon  was  of  three  kinds  ; — 

Specific  gravity. 

Best  Flint  Glass 3-0783 

Common  Green  Glass 2-528i 

Extra  White  Crown  Glass S-ioOi 

Tenacity  of  Glass. — For  reasons  detailed  by  the  authors,  the  ex- 
periments upon  the  direct  tenacity  of  glass  made  by  tearing  specimens 
asunder  are  less  satisfactory  than  those  in  the  rest  of  the  paper  ;  and 
it  is  argued  that  more  reliance  is  to  be  placed  upon  the  tenacity 
deduced  from  the  experiments  on  the  resistance  of  globes  to  bursting 
in  which   water-pressure  was  employed,  than  upon  the  tenacity  ob- 

*  For  the  previous  Eeport,  see  Tear-Booh  of  Facts,  1859,  p.  19. 
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tained  directly  by  tearing  specimens  asundei-.     Tiie  results  obtained 
by  the  latter  method  give  the  following  mean  results: — 

Tenacity  per  square  inch 
in  pounds. 

Flint  Glass 2413 

Green  Glass 2S96 

Crown  Glass 2346 

Resistance  of  Glass  to  Crusliinrj. — Tlie  experiments  in  this  section 
were  made  upon  small  cylinders  and  cubes  of  glass  crushed  between 
parallel  steel  surfaces  by  means  of  a  lever.  The  cylinders  were  cut 
of  the  required  length  from  rods  drawn  to  the  required  diameter, 
"when  molten,  and  then  annealed,  in  this  way  retaining  the  exterior 
and  first  cooled  skin  of  glass.  The  cubes  were  cut  from  much  larger 
portions,  and  were  in  consequence  probably  in  a  less  perfect  condition 
as  regards  annealing.  Hence,  as  might  have  been  anticipated,  the 
results  upon  the  two  classes  of  specimens,  although  consistent  in  each 
case,  differ  widely  from  one  another. 

The  mean  compressive  resistance  of  the  cylinders,  varying  in 
height  from  1  to  2  inches,  and  about  075  inch  in  diameter,  is  given 
in  the  following  table  : — 


Description 
of  Glass. 


Height 

of 
Cylinder 


Crown  Glass  < 


Mean  Crushing- 
weight  per 
Square  Inch. 


In 
Pounds. 


29,168 
20,775 


35^029 
38,105 


13-021 
9-274 
14-614 


10081 
15-628 
16-971 


10-348 
17-332 


Mean  Crushing- 
weight  per 
Square  Inch. 


In 
Pounds. 


►  37,582 


jsi.o 


The  specimens  were  crushed  almost  to  powder  by  the  violence  of 
the  concussion  ;  it  appeared,  however,  that  the  fracture  occurred  in 
vertical  planes,  splitting  up  the  sj^ecimen  in  all  directions.  Cracks 
■were  noticed  to  form  some  time  before  the  specimen  finally  gave 
way  ;  then  these  rapidly  increased  in  number,  splitting  the  glass 
into  innumerable  prisms,  which  finally  bent  or  broke,  and  the 
specimen  was  destroyed. 

The  following  table  gives  the  results  of  the  experiments  upon  the 
'Cut  cubes  of  glass  : — 


Mean  Eesistance  to  Crushing. 

In  Pounds. 

In  Tons. 

Flint  Glass       .... 
Green  Glass     .... 
Crown  Glass    .... 

13,130 
20,206 
21,867 

6-861 

9-010 

•    9-762 
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Hence,  comparing  the  results  on  cylinders  with  those  on  cubes, 
we  find  a  mean  superiority  in  the  former  case  in  the  ratio  of  1-6  :  1, 
due  to  the  more  perfect  annealing  of  the  glass. 

BOEING   FOR   WATER. 

A  PAPER  has  been  read  to  the  British  Association,  "On  the  Result 
of  Boring  for  Water  in  the  New  Red  Sandstone,  near  Shiifnal,  in 
the  County  of  Salop,"  by  Mr.  J.  F.  Bateman.  The  supply  of  water 
to  Wolvei-hampton  being  found  insufficient,  new  works  have  been 
constructed  by  the  author  for  bringing  the  water  from  the  river 
Worth,  nine  miles  from  Wolverhampton  and  three  from  Shiffual. 
The  river  Worth,  at  the  place  where  the  pumping- works  are  erected, 
is  not  more  than  forty  or  fifty  feet  above  the  Severn,  whicli  it  joins 
at  Bridgwater,  eight  or  ten  miles  distant.  It  may,  therefore,  be 
considered  as  the  bottom  of  a  basin  little  above  the  level  of  the  sea. 
From  the  character  of  the  surrounding  hills,  and  the  inclination  of 
the  beds  of  new  red  sandstone,  it  appeared  to  the  author  of  the  paper 
likely,  that  although  the  wells  previously  sunk  on  the  high  plateau 
of  Wolverhampton  had  proved  comparative  failures,  a  considerable 
quantity  of  water  might  be  found  in  the  sandstone  at  the  lower  level, 
and  that  some  might  overflow,  as  an  artesian  well.  A  bore- well  was 
accordingly  commenced  near  Shiffnal,  12  inches  in  diameter,  and 
continued  for  70  feet,  when  it  was  diminished  to  7  inches,  and  carried 
down  to  a  total  depth  of  260  feet  from  the  surface.  Water  was  met 
with  first  at  a  depth  of  22  feet,  and  from  that  time  it  arose  with 
increasing  supply  to  the  surface,  and  flowed  over  as  an  artesian  well, 
giving  a  supply  in  the  end  of  210,000  gallons  daily.  Throughout 
the  whole  depth  of  boring  the  work  varied  little  in  character.  It 
was  nearly  all  hard  rock,  sometimes  very  hard,  with  occasional  beds 
of  soft  stone.  For  the  last  40  feet  or  so,  the  soft  beds  were  thicker  ; 
but  otherwise  there  was  little  change  from  top  to  bottom.  As  the 
whole  well  is  charged  with  water  to  the  level  of  the  river,  which 
forms  its  natural  outlet,  and  as  the  boring  shows  that  the  lower  beds 
receive  their  supplies  from  distant  sources,  the  supply  may  reason- 
ably be  e.xpected  to  be  inexhaustible  within  the  limits  of  that  which 
is  due  to  the  percolation  of  the  rain  upon  the  collecting  area. 


THE   GOVERNMENT  WATERWORKS,    TRAFALGAR-SQUARE. 

A  PAPER  was  read  in  November  last  at  the  Institution  of  Civil 
Engineers,  "  On  the  Origin,  Progress,  and  Present  State  of  the 
Government  W'aterworks,  Trafalgar-square  :  with  a  few  facts  relating 
to  other  Wells  which  have  been  sunk,  or  bored  into  the  chalk  for- 
mation," by  Mr.  C.  E.  Amos,  civil  engineer.  The  author  commenced 
by  stating  that  a  good  supply  of  water  having  been  required  for  the 
fountains  in  Trafalgar-square,  it  was  detennined,  in  the  year  1S43, 
to  carry  out  a  plan  which  had  been  suggested  by  Mr.  James  Easton. 
This  was  so  framed  as  to  include  the  water  supply  for  the  public 
offices.  The  water  was  to  be  obtained  and  raised  by  engine  power, 
from  the  springs  beneath  the  London  clay.  The  quantity  of  water 
required  for  condensing  the  steam  of  the  engine  being  too  great  to  be 
^aken  from  the  main  spring,  in  full  quantity,  it  was  considered  ex- 
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pedient  to  use  cooling  ponds  ;  and  it  was  tliouglit  that  a  small  quan- 
tity of  water  in  excess  of  that  required  for  the  i^ublic  offices,  running 
continually  into  the  cooling  ponds,  would  keep  the  water  clean,  and  in 
a  state  fit  for  the  purpose  of  condensation.  The  basins  of  the  fountains 
were  intended  to  form  the  cooling  ponds.  The  water  from  them  was  to 
be  talien  for  the  use  of  the  condenser,  afterwards  to  be  raised  into  a 
cistern,  from  whence  it  was  to  be  conveyed  to,  and  be  passed  through 
the  jets  of  the  fountains,  where,  meeting  with  the  resistance  of  the 
air,  it  would  be  partially  cooled  and  returned  to  the  basin,  for  fui-ther 
circulation.  Estimates  having  been  made,  it  was  found  that  the 
yearly  interest  on  the  cost  of  erection,  added  to  the  cost  of  working, 
would  be  less  than  the  sums  hitherto  paid  annually  for  the  water 
supply  to  the  pubUc  offices,  and  that,  consequently,  the  playing  of 
the  fountains  could  be  effected  without  cost  to  the  Government. 

A  contract  was  then  made  with  Messrs.  Eastou  and  Amos  for  the  exocxitiou  of 
the* works,  and  a  piece  of  gromid  having  been  selected  in  Orange-street,  the 
■works  were  commenced  in  January,  1844,  by  sinking  the  first  well  to  the  depth 
of  174  feet.  A  cast-iron  pipe,  15  inches  diameter,  w  as  then  driven  through  30 
feet  of  plastic  clay  and  10  feet  into  a  stratum  of  gravel,  sand,  and  stones,  being 
left  standing  several  feet  up  in  the  well.  Within  this  another  pipe  of  7  inches  dia- 
meter was  driven  through  35  feet  of  green-coloured  sand,  and  3  feet  into  the  chalk 
formation,  and  the  bormg  was  then  continued  to  the  total  depth  of  300  feet  from 
the  surface.  A  considerable  quantity  of  water  came  from  the  sand,  but  a  much 
larger  supply  was  obtained  from  the  chalk.  A  second  well  was  sunk  in  the  en- 
closure immediately  in  front  of  the  National  Gallery,  to  a  depth  of  168  feet  from 
the  surface.  A  pipe  14  inches  diameter  was  then  driven  tlirough  the  plastic  clay, 
and  into  the  gravel,  sand,  and  stones  beneath  it.  Within  this  a  pipe  7  inches 
diameter  was  driven  through  42  feet  of  green- coloured  sand,  and  3  feet  into  the 
chalk,  the  boring  being  continued  to  the  total  depth  of  383  feet.  The  springs 
were  found  to  be  stronger  than  those  in  the  well  in  Orange-street.  A  tunnel 
6  feet  in  diameter,  and  about  400  feet  long,  was  driven  to  connect  the  two  wells  ; 
the  bottom  of  it  being  about  123  feet  below  T.H.W.M.  A  catch  well  5  feet  (J 
inches  diameter  and  32  feet  deep  was  sunk  just  outside  the  engine-house.  A 
tunnel  was  driven  from  it,  passing  beneath  Castle-street  and  the  National  Gal- 
lery, to  contain  the  pipes  for  bringing  the  water  back  from  the  basins  of  the 
fountains  to  the  catch  well. 

The  paper  then  proceeded  to  describe  the  situation  of  the  different  tanks,  or 
reservoirs,  in  the  water  tower,  and  their  purpose ;  and  next  gave  a  brief  account 
of  the  high-pressure  condensing  steam-enguie,  on  the  Cornish  principle,  for 
worldng  two  sets  of  pumps,  one  being  capable  of  raising  one  hundred  gallons  of 
water  per  minute  from  the  springs  to  the  tank,  and  the  other  five  hundred  and 
fifty  gallons  per  minute  from  the  catch  well  into  the  tank  for  condensation  and 
for  the  supply  of  the  fountains.  Au  auxiliary  high-pi-essure  single-acting  steam- 
engine  was  also  provided,  to  be  used  when  the  principal  machine  needecY  repair. 
The  works  were  linished  in  December,  1844.  Their  total  cost,  as  completed, 
amounted  to  nearly  S400Z.  The  water  rose  to  within  90  feet  of  the  surface  (about 
48  feet  below  T.H.W.M.),  and  was  found  to  be  of  good  quahty.  AVhen  the  en- 
gine was  pumping  one  hundred  and  ten  gallons  of  water  per  minute,  it  could 
only  lower  the  water  4  feet  in  the  well.  In  1846,  a  further  demand  for  water 
having  been  made,  a  larger  pump  was  substituted,  which  was  capable  of  raising 
three  hundred  and  fifty  gallons  of  water  per  minute  from  the  springs.  In  1849, 
a  second  well  was  sunk  in  Orange-street,  and  an  engine  of  60  H.P.,  on  AVoolf's 
principle,  was  erected.  The  well  was  carried  to  a  depth  of  176  feet,  and  a  tunnel 
was  driven  to  connect  it  with  the  other  wells.  A  bore  pipe  was  driven  through 
the  plastic  clay,  within  which  it  was  intended  to  drive  a  smaller  pipe  through 
the  sand  into  the  chalk,  and  then  to  continue  the  boring  as  in  the  other  wells. 
But  an  accident  having  occurred  in  driving  the  large  pipe,  which  allowed  sand  to 
come  up  the  bore  hole,  and  made  the  water  foul,  the  hole  was  stopped  with  bags 
of  clay,  and  no  further  use  had  been  made  of  it,  than  as  a  sump-well  to  contain 
the  pumps.    The  accident  was  accounted  for  in  this  way  : — In  driving  the  pipe 
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great  resistance  was  offered  by  the  "  hugging"  of  the  plastic  clay,  and  consider- 
able percussive  force  had  to  be  used.  In  consequence  several  of  the  screws 
which  held  the  joints  were  shaken  out,  and  the  pipe  having  been  improperly 
driven  through  the  layer  of  gravel,  sand,  and  stones,  into  the  sand  beneath,  there 
was  an  escape  of  water  through  the  screw-holes,  and  sand  followed  in  sufficient 
■quantity  to  cause  inconvenience.  The  steam-engine  worked  one  double-acting 
pump  for  supplying  the  fountains,  and  two  other  pumps  for  raising  water  from 
the  springs  into  the  tanks  above  the  building.  At  an  average  speed  of  sixteen 
strokes  per  minute,  the  first  could  throw  six  hundred  and  sixty  gallons,  and  the 
other  two  together  six  hundred  gallons  per  minute.  This  engine  is  the  one  now 
mainly  used.  The  supply  of  water  from  the  springs  was  still  found  to  be  abun- 
dant. The  pumping  of  six  hundred  gallons  per  minute  lowered  the  water  from 
20  feet  to  24  feet,  when  it  remained  stationary  as  long  as  the  engine  was  kept 
working.  The  level  of  the  water  did  not  appear  to  be  gradually  lowering,  and  it 
was  stated  that  on  December  1st,  1858,  it  rose  to  within  66  feet  of  T.H.AV.M., 
being  about  the  same  level  as  it  stood  in  December,  1847. 

The  author  thought  there  could  be  no  doubt  that  the  greater  portion  of  the 
water  was  obtained  from  the  chalk.  He  then  referred  to  the  fact  of  the  towns 
of  Brighton,  Croydon,  Deal,  Epsom,  Ramsgate,  and  Woolwich,  being  all  sup- 
plied with  water  from  the  chalk  formation.  There  was  an  uncertainty,  however, 
of  obtaining  a  good  supply  fiom  the  chalk,  as  was  iUustrated  in  the  case  of  the 
weU  sunk  at  Messrs.  Truman's  brewery.  In  1857,  a  greater  supply  of  water 
being  required  by  the  Messrs.  Truman,  it  was  determined  to  extend  the  works. 
In  the  first  place  the  sand  and  water  above  the  chalk  were  shut  out,  then  the 
well  was  continued  to  a  depth  of  300  feet  from  the  top,  when  it  was  discontinued, 
as  no  water  came  up  the  well-hole.  As  the  chalk  showed  indications  of  water 
at  the  depth  of  285  feet,  the  iloor  of  the  tunnels  was  commenced  at  that  level. 
These  tunnels  were  5  feet  6  inches  high  by  4  feet  wide  ;  that  on  the  north  side 
was  driven  to  a  length  of  57  feet,  and  that  on  the  south  side  to  48  feet.  The 
quantity  of  water  now  obtained  did  not  exceed  twelve  and  a  half  gallons  per 
minute.  The  water  of  the  springs  in  the  sand  had  been  taken  by  tapping  the 
cylinders  at  the  bottom,  instead  of,  as  hitherto,  near  the  top  of  the  sand  stratum. 
A  well  sunk  at  Messrs.  Combe's  brewery,  to  a  depth  of  about  48  feet  into  the 
chalk,  produced  a  supply  of  seventy  gallons  per  minute.  The  water  stood  20 
feet  higher  in  this  well  than  in  the  Trafalgar-square  well,  while  the  water  in  both 
■wells  was  in  a  state  of  rest,  ^_^___ 

CLEANSING   THE   THAME.S. 

From  a  return  issued  to  an  order  of  the  House  of  Commons  we 
learn  that  between  the  10th  of  April  and  the  9th  of  July,  1S59 — a 
period  of  three  months — there  were  poured  into  the  principal  metro- 
politan sewers  and  sluices  dischargiug  themselves  into  the  Thames 
94  tons  and  7  quarters  of  chloride  of  lime,  185  yards  of  chalk  lime 
ground,  and  277S  yards  and  11  bushels  of  chalk  lime,  at  a  total  cost 
of  close  upon  3000Z.  for  labour  and  materials,  but  exclusive  of  the 
necessary  water  supply.  In  1858  and  a  half  of  1859,  the  Chelsea 
Waterworks  Company  "  delivered,"  daily,  from  upwards  of  6, 000,000 
gallons  to  upwards  of  7,000,000  gallons  ;  the  East  London  Water- 
works from  100,000,000  to  123,000,000  gallons  weekly  ;  the  Kent 
Waterworks  from  2, 753,000  to  3, 870, 000  gallons  daily  ;  the  Lambeth 
Waterworks  between  6,000,000  and  7, 000, 000  gallons  daily  ;  the  New 
River  Company,  in  1858,  20,877,598  gallons  daily  on  an  average, 
and,  in  1859,  20,220,915  gallons  daily  ;  the  South wark  and  Vauxhall 
Water  Company  upwards  of  10,000,000  gallons  daily  ;  and  the  West 
Middlesex  Waterworks  Company  between  5,000,000  and  7,000,000 
gallons  daily. 

The  total  quantity  of  disinfectant  agents  used  during  the  season 
was  about  4281  tons  of  chalk  lime,  478  tons  of  chloride  of  lime, 
and  56  tons  of  carbohc  acid,  at  a  cost  of  17,733?. 
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PURIFICATION   OF   THE   SERPENTINE. 

A  PLAN  proposed  by  Mr.  Hawkesley,  and  adopted  by  the  Hon, 
Mr.  Fitzroy,  for  Improving  the  Condition  of  the  Seqjentine,  appears- 
to  have  met  with  unqualified  disapprobation  from  the  public  journals 
and  the  greater  portion  of  the  engineering  j^rofession.  On  the  other 
side,  however,  we  have  the  names  of  Mr.  Eobert  Stephenson  and 
Mr.  T.  Spencer  ;  and  the  analytical  experiments  of  the  latter  gentle- 
man are  certainly  not  without  weight  in  favour  of  Mr.  Hawkesley's 
scheme.  This  scheme  consists  in  drawing  about  2,000,000  gallons  of 
water  daily  from  the  lower  end  of  the  lake,  and  throwing  the  same, 
when  freed  from  mechanical  impurities,  into  the  upper  end  in  the 
form  of  a  cascade.  The  effect  of  this  flow  of  aerated  water  would  be 
to  oxidize  the  soluble  organic  matter  that  nourishes  the  growth  of 
the  confervce  and  slimy  vegetation,  which  ai-e  so  detrimental  to  the 
appearance  of  our  ornamental  sheets  of  water.  It  is  not,  therefore, 
upon  the  filtering  process  alone  that  we  are  to  depend  for  the  re- 
moval of  objectionable  impurities,  and  for  the  attainment  of  a  com- 
parative degree  of  limpidity.  The  stagnant  vegetation  is  to  be  at- 
tacked both  by  natural  and  by  artificial  means ;  since  the  former  cannot 
wholly  be  adopted.  The  importance  of  the  "  cascade  "  during  the 
prevalence  of  close  and  dry  weather  is  not  easily  to  be  overrated. 
The  chemist  can  testify  to  the  danger  Avhich  would  be  incurred,  even 
in  the  absence  of  sulphur  and  phosphorus  from  the  dissolved 
organic  matter,  by  removing  the  living  vegetations  in  whose  growth 
this  is  absorbed,  without  at  the  same  time  supplying  nature's  great 
purifier,  oxygen,  to  obviate  ciiemical  changes  of  a  more  dangerous 
character  than  the  conversion  of  this  organic  matter  into  carbonic 
acid  gas.  And  although  it  may  be  observed  that  this  gas  is  one  of 
the  principal  supporters  of  vegetable  life,  yet  the  plants  which  thrive 
in  aerated  water  are  of  a  very  different  class  to  those  which  grow  so 
freely  in  a  semi-putrid  and  stagnant  compound  of  decayed  vegetable 
and  animal  matter. 

The  necessity  both  of  filtration  and  aeration  is  strongly  exemplified 
in  the  present  condition  of  the  lake  in  St.  James's  Park.  The  pro- 
cess there  adopted  is  characterized  by  a  Times  correspondent,  who  so 
strongly  repudiates  Mr.  Hawkesley's  plan,  as  a  "complete  success." 
But  surely  this  gentleman  cannot  himself  have  verified  the  condition 
of  this  piece  of  water,  or  the  expressions  "clear"  and  "limpid" 
must  be  intended  as  ironical.  The  question  of  their  applicability 
may  be  left  to  any  inquirer  who  has  an  opportunity  of  viewing 
the  result  of  the  experiment  by  which  this  lake  has  been  rendered 
so  completely  artificial.  Unless  much  wind  or  rain  shall  have  inter- 
vened, they  will  find  the  greater  part  of  it  covered  with  a  thick  and 
apparently  solid  slime — a  crust  supporting  multitudinous  light 
bodies;  while  throughout  its  whole  extent,  the  flocculent  confervce 
arrest  the  sun's  rays  before  their  warmth  can  be  absorbed  by  the 
solid  concrete  below.  Upon  this  concrete  the  vegetations  will  ulti- 
mately be  deposited  in  the  form  of  mud. 

Much  stress  is  laid  by  the  advocates  of  the  system  adopted  by 
Messrs.  Easton,  Amos,  and  Co.,  in  the  St.  James's  Park  water. 
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upon  the  nuisance  likely  to  arise  from  the  filterlBg  apparatus  to  be 
established  at  the  upper  end  of  the  Serpentine.  But  if  any  such 
nuisance  occurs,  it  must  be  from  gross  negligence  or  want  of  skill. 
The  matters  to  be  separated  are  neither  poisonous  nor  rapidly 
putrescent.  The  mud  at  the  bottom  of  the  Serpentine  is,  as  we  are 
assured  by  Mr.  Spencer,  very  different  from  the  Thames  shme,  the 
offensiveness  of  which  is  owing  to  a  black  substance  composed  of 
sulphur,  carbon,  and  iron,  of  which  no  trace  is  found  in  the  lake. 
Choleic  acid  from  bile,  and  sulphuretted  hydrogen  evolved  from 
sewage  matter,  are  also  absent.  Indeed,  the  impurity  of  tiie  Ser- 
pentine water  has  been  much  exaggerated,  despite  the  occasional 
overflow  into  it  of  the  contents  of  the  Eanelagh  sewer — evidenced  at 
■rare  intervals  by  the  presence  of  paramecia  and  vlhriones.  Its  of- 
fensiveness is  simply  that  of  ordinary  stagnant  water,  arising  from 
decaying  vegetation,  and  is  far  more  perceptible  to  the  eye  than  to 
the  organ  of  smell.  To  remove  this  water,  amounting  to  60,000,000 
of  gallons,  and  to  replace  it  by  a  similar  quantity  exposed  to  the 
same  conditions  of  stagnation,  would  be  an  evident  absurdity  :  and 
tlie  formation  of  a  shallow  artificial  bottom  of  concrete  is,  in  our 
■opinion,  not  likely  to  improve  its  quality.  The  depth  of  water  in 
the  Serpentine  is  an  advantage  the  result  of  which  in  preventing  the 
most  objectionable  forms  of  vegetation  has  been  generally  overlooked  ; 
and  the  carbonaceous  bottom  would  probably  be  but  ill  replaced  by 
a  concrete,  the  deposit  upon  which  would  ferment  in  the  direct  rays 
of  the  sun. 

With  regard  to  the  filtering  process  it  may  be  observed  that  the 
method  to  be  adopted  will  be  similar  to  that  in  use  at  the  Glasgow 
'Gorbals  Waterworks,  and  other  establishments  of  the  same  natu7-e. 
The  simplicity  and  efficacy  of  this  method  have  been  fully  tested. 
The  water  is  discharged  from  the  conduit  on  the  top  of  a  compart- 
ment of  gi-avel,  through  which,  by  means  of  an  aperture  at  the  bot- 
tom, it  passes  into  a  well  adjoining.  The  overflow  from  this  then 
runs  into  coarse  sand,  and  in  a  similar  manner  into  fine  sand,  before 
it  is  ultimately  discharged.  In  the  case  in  point  there  will,  for 
convenience  of  cleansing,  be  two  such  filtering  contrivances  ;  and 
one  or  more  of  the  stages  of  purification  may  probably  be  dispensed 
"with. 

To  remove  the  impression  which  appears  to  prevail  that  the  water 
in  the  Serpentine  approximates  in  its  characters  to  that  of  the 
Thames,  it  would  suffice  to  examine  comparatively  the  deposits  of 
lime  on  the  margin  of  the  lake  and  on  the  banks  of  the  river.  That 
from  the  latter  will  be  found  soon  to  evolve  its  noxious  constituents  ; 
while  the  lime  deposit  from  the  Serpentine  is  wholly  inoff'ensive.  In 
both  cases  the  addition  of  lime  is  of  very  questionable  utility-  In 
the  Serpentine  especially,  though  it  destroys  the  confervce,  together 
with  the  animalcules  and  the  fi,shes,  it  cannot  prevent  their  putre- 
faction, or  remove  its  products.  When  the  plan  of  Mr.  Hawkesley 
shall  have  been  carried  out,  we  hope  that  these  organisms  will  be  left 
to  fulfil,  under  more  favourable  conditions,  their  due  purposes  in  the 
■economy  of  nature,  and  that  the  Serpentine,  when  re-stocked  with 
£ 
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fish,  may  afford,  as  of  old,  a  harmless  amusement  to  the  piscatorial 
enthusiasts  of  London. — Mechanics'  Magazine,  August  26,  lS5y. 

SUBMARINE   LAMP. 

The  Submarine  Lamp  is  intended  by  Mr.  Rettie,  its  inventor, 
chiefly  for  using  under  water,  for  throwing  light  upon  objects  in  the- 
beds  of  rivers,  or  in  the  depths  of  the  sea,  applicable  for  the  exami- 
nation of  the  foundation  of  piers  and  bridges,  and  of  the  hulls  of 
vessels  while  afloat,  also  for  the  purpose  of  attracting  fishes  and 
other  residents  in  the  deep,  &c. 

In  the  construction  of  the  submarine  lamp  various  points  had  to 
be  attended  to,  as  essential  to  its  success. 

1.  The  obtaining  of  a  powerful  light  by  a  lamp  of  limited  dimen- 
sions and  perfectly  water-tight. 

2.  ^Vllilst  adapted  for  using  near  the  surface,  to  be  capable  of 
extending  with  facihty,  and  of  strength  sufficient  to  sustain  the 
pressure  of  water,  when  immersed  to  any  considerable  depth. 

3.  The  entire  removal  of  air  vitiated  by  the  flame,  and  introduction 
of  air  capable  of  supporting  combustion. 

These  having  been  severally  attended  to,  the  object  has  been 
satisfactorily  attained  by  the  lamp  shown. 

The  lamp  may  be  made  either  of  a  globular  or  cylindrical  form  (if  the 
former  it  will  require  to  be  of  glass),  the  bottom  being  made  of  brass, 
with  a  large  screwed  opening  for  the  admission  of  the  argand  burner 
used  ;  on  the  top  of  the  globe  is  a  brass  cap,  into  which  is  screwed 
a  strong  copper  tube,  in  t!ie  centre  of  which  is  fixed  another  tube, 
one-fourth  less  in  diameter,  and  so  fixed  that  air  may  pass  freely  in 
the  space  between  the  two  ;  the  lower  end  of  this  inner  tube  has  a 
trumpet-shaped  termination  which  enters  into  the  globe,  reaching 
within  two  inches  of  the  top  of  the  chimney  of  the  argand  burner  of 
the  lamp.  The  upper  ends  of  the  tubes  terminate  in  a  sort  of  lantern 
top,  which  is  divided  into  a  lower  and  upper  compartment ;  from 
the  lower  compartment,  the  larger  (or  upper)  tube  conveys  the  air 
required  by  the  lamp  for  effecting  combustion,  while  through  the 
upper  compartment  is  discharged  by  the  inner  or  centre  tube  the 
vitiated  air,  as  ejected  from  the  lamp. 

The  principle  on  which  the  lamp  is  constructed  and  depends  for 
action  is  that  arising  from  the  discrepancy  of  the  gi-avity  of  the  two 
columns  of  air  necessarily  engaged,  viz.,  the  column  of  cold  for  sup- 
plying combustion,  and  the  column  of  heated  air  ejected.  And  in 
the  arrangement  of  the  tubes,  advantage  is  taken  to  foster  the  peculiar 
qualities  of  the  respective  columns  ;  thus,  the  cold  being  made  to 
descend  by  the  larger  and  outer  tube,  whose  surface  is  exposed  to 
the  action  of  the  water,  while  the  heated  or  centre  column  is  placed 
immediately  over  the  powerful  burner  of  the  lamp. — Proc.  Brit. 
Assoc.  

SUBMARINE   BOAT. 

An  experiment  has  been  made  at  New  Castle,  Delaware,  with  a 
Submarine  Salvage  Boat,  invented  by  Mr.  Villeroi,  who  desceuds  to 


MECHAIs'ICAL  AND  USEFUL  ARTS.  67 

the  bottom  of  the  river  without  any  arrangement  for  receiving  a 
supply  of  fresh  air  from  above,  the  boat  being  intended  to  supply 
itself  with  the  quantity  of  air  needed  while  under  water,  enabling  it 
to  remain  submerged  for  any  length  of  time  required.  Eight  men 
went  down  in  the  boat,  and  remained  there  an  hour  and  three-quarters 
without  any  communication  from  above.  The  mode  of  generating 
air  to  supply  the  boat  is  yet  a  secret.  The  boat  is  made  of  boiler 
iron,  and  is  perfectly  round,  and  shaped  somewhat  like  a  fish.  It  is 
35  feet  long,  44  inches  in  diameter,  and  propelled  by  a  screw  3  feet 
in  diameter.  It  has  two  rows  of  bull's-eyes  on  the  top,  for  the  pur- 
pose of  giving  light  to  the  interior.  On  each  side,  near  the  bow  or 
head,  are  placed  pieces  of  iron  about  IS  inches  square,  which  are 
moved  like  the  fins  of  a  fish,  and  are  intended  to  direct  the  boat  up 
or  down  when  under  the  watei". — Philadelphia  Ledger. 


SUBMARINE   WORK. 

Mr.  W.  E.  Newton  has  patented  apparatus  for  facilitating  Sub- 
marine Explorations,  consisting  of  a  working  chamber  supplied  with 
compressed  air  from  a  reservoir,  by  which  also  the  workmen  regulate 
the  buoyant  power  of  the  apparatus.  Connected  with  it  is  a  ballast 
chamber,  and  a  pump  communicating  with  the  reservoir  of  com- 
pressed air  by  the  eduction- pipe  and  by  a  flexible  induction-pipe 
with  the  atmosphere  above  the  surface. 

PILING   AND   COFFEU-DAMR. 

Mr.  F.  W.  Bryant  has  read  to  the  Society  of  Engineers  a  paper 
"  Oa  Piling  and  Coifer-dams."  The  author  commenced  the  paper 
with  a  sketch  of  the  history  of  pile- driving  from  the  earliest  ages, 
urging  the  value  of  piling  for  foundations,  and  mentioning  different 
structures  which  had  given  way  in  consequence  of  its  non-adoption— 
Westminster-bridge  for  example.  He  proceeded  with  remarks  on  the 
■woods  used,  and  the  attacks  of  the  Teredo  navalls,  or  pile- worm, 
asserting  creosote  to  be  an  effectual  remedy  against  them,  giving 
l^roofs  of  the  assertion.  He  then  pointed  out  the  importance  of 
shoeing  piles  well,  and  gave  the  weights  of  those  used  in  some  of  the 
principal  works  in  England.  He  next  described  the  variovis  kinds 
of  piHng-engines  that  had  been  employed — mentioning  the  applica- 
tion of  horses  for  raising  the  ram — and  considered  the  ordinary  crab- 
engine  now  generally  adopted  to  be  far  superior  to  any  of  those  used 
formerly.  Pile-driving  by  steam-power  was  next  treated  of,  the 
author  describing  some  of  the  principal  machines  which  have  been 
invented,  preferring  Sisson  and  White's,  as  being  the  most  economi- 
cal and  practically  useful.  The  weights  of  rams  was  the  next  sub- 
ject—the author  noticing  the  great  increase  in  the  weights  used  afc 
the  present  day  compared  with  those  formerly  employed. 

Iron  pile  and  plate  driving,  with  the  comparatively  recent  inti-O' 
duction  of  them,  was  referred  to,  and  a  description  of  those  used 
at  the  Westminster  New  Bridge,  and  the  method  of  driring  them. 
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BLASTING     ROCK. 

Some  experiments  have  been  made,  attended,  it  is  said,  with  per- 
fect success,  at  F&amp,  in  Blasting  Eock  under  water  for  the  har- 
bour piers.  In  order  to  deepen  the  channel  it  was  necessary  to 
clear  away  a  portion  of  excessively  hard  rock,  upon  which  ordi- 
nary implements  had  but  little  eflfect :  moreover,  the  sea  never 
receding  entirely  from  the  rock,  the  means  resorted  to  at  first 
were  attended  with  extreme  difficulty,  while  the  operations  proved 
a  great  impediment  to  the  navigation.  At  present,  with  the  aid  of 
an  electric  battery,  the  rock  is  being  removed  with  comparative  ease, 
by  a  contrivance  as  follows  : — Glass  jars,  containing  each  fifty  kilo- 
grammes of  blasting  powder,  are  made  watertight  by  means  of  corks, 
through  which  insulated  wires  are  passed  and  put  in  communication 
with  the  powder.  These  vessels  are  well  caulked  or  sealed,  and 
packed  in  a  basket,  with  haj',  to  prevent  their  being  broken  against 
the  rock  when  they  are  let  dow  n.  At  the  moment  of  high  water 
these  "cartouches"  are  cast  into  the  water,  and  kept  in  communica- 
tion with  the  electric  battery,  by  means  of  wires  covered  with  gutta- 
percha in  the  usual  manner.  On  the  circuit  being  completed  by 
joining  the  wires  on  shore  at  the  northern  jetty,  the  powder  ignites, 
and  the  elastic  gases,  finding  such  enormous  resistance  in  the  weight 
of  the  water  above,  strike  ujion  the  rock  and  shiver  it  to  atoms.  At 
each  explosion  the  water  rises  in  a  conical  form  of  greater  or  less 
height,  according  to  the  effect  produced  on  the  rock,  boils  up  for  a 
few  moments,  and  in  five  minutes  resumes  its  usual  undulations, 
leaving  no  visible  traces  of  the  agency  exerted  below.  The  debris 
of  rock  will  have  to  be  removed  afterwards  by  dragging,  &c.,  at  a 
slight  cost. — Builder,  No.  839. 

THE   CLEARING   OF    DRAINS    AND   WATER-COURSES. 

Messrs.  Easton  and  Amos,  cf  South wark,  have  patented  a  cui-ious 
method  of  adapting  to  some  convenient  part  of  a  drain,  sewer,  or 
water-course,  a  grating  of  pecuhar  construction,  whereby  any  ex- 
traneous solid  matters,  such  as  weeds,  pieces  of  wood,  brickbats, 
stones,  the  dead  bodies  of  animals,  or  other  substances,  may  be 
lu-rested  in  their  progress,  and  removed,  so  as  to  prevent  them  from 
blocking  up  the  water-course,  and  stopping  the  flow  of  the  water. 
To  this  end  a  chamber  or  recess  is  constructed  at  some  convenient 
part  of  the  di-ain,  sewer,  or  water-course,  and  made  to  extend  across 
it  from  side  to  side.  In  this  chamber  is  mounted  a  moveable  grating 
in  such  a  manner  as  to  extend  transversely  across  the  whole  of  the 
water-w.ay.  The  grating  is  to  be  formed  of  a  suitable  number  of 
endless  chains,  connected  together  laterally  in  any  convenient  manner, 
and  provided  with  projecting  pins,  points,  or  hooks.  Or  a  number 
of  short  bars  similarly  provided  with  projecting  pins  may  be  jointed 
together  in  an  endless  series,  so  as  to  form  an  endless  grating,  which 
is  to  be  passed  round  wheels  or  rollers  mounted  in  the  chamber  or 
recess.  This  endless  chain  or  grating  should  not  be  placed  vertically, 
but  at  an  inclination  to  the  line  of  the  drain  or  sewer.  It  will  be 
undei'stood  that  the  water  and  liquid  matters  will  pass  freely  through 
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the  endless  chain  or  grating-,  but  that  solid  matters  of  any  great  size 
or  dimensions,  or  that  would  be  likely  to  cause  an  obstruction  in  the 
water- course,  will  be  arrested  by  the  grating,  and  by  causing  the 
same  to  rotate  (by  communicating  motion  to  the  wheels  or  rollers 
on  which  the  endless  chain  or  grating  is  mounted)  the  pins,  points, 
or  hooks  attached  to  the  grating  will  be  caused  to  lift  up  such  solid 
matters  out  of  the  chamber  formed  in  the  drain,  and  deposit  them 
in  some  receptacle  provided  above  for  that  puri^ose. 


LIGHTHOUSES   AND   BEACOXS. 

Mr.  R.  Roberts  has  described  to  the  Manchester  Philosophical 
Society  his  proposed  Improvements  in  Pharology.  After  adverting 
to  the  remarkable  fact  that  the  great  majority  of  wrecks  and  col- 
lisions occurred  in  the  immediate  vicinity  of  the  beacons  intended  to 
guard  against  them,  Mr.  Roberts  said  the  idea  had  occurred  to  him 
that  the  principle  of  gyration  might  be  advantageously  employed  to 
neutralize  the  action  which  the  wind  and  waves  exert  upon  floating- 
light  ships. 

After  briefly  describing  the  principal  features  of  the  catoptric  and 
dioptric  systems,  Mr.  Roberts  stated  that  the  latter  was  inapplicable 
to  floating- beacons,  owing  to  their  great  oscillation,  and  that  they 
were,  therefore,  still  furnished  with  12-inch  reflectors,  whose  power 
was  comparatively  small.  He  felt  convinced,  however,  that  the 
more  fully  the  system  of  Mons.  Fresnel  became  understood,  the 
more  certainly  would  it  be,  preferred  to  the  catoptric  system. 

It  was,  however,  essential  to  the  adoption  of  this  system,  that  the 
light  apparatus  be  kept  upright  and  free  from  oscillation,  to  attain 
which  desideratum  Mr.  Roberts  proposed  entirely  to  change  the 
form  of  the  vessel,  making  that  portion  of  it  which  was  immersed 
hemispherical,  and  that  which  was  above  water  the  frustrum  of  an 
inverted  cone. 

In  the  centre  of  this  float  Mr.  Roberts  proposed  to  build  a  tower 
(whose  lower  end  should  project  through  the  bottom  of  the  float  to 
serve  as  a  keel),  carrying  a  lantern  as  in  shore  lighthouses,  and 
containing  the  necessary  accommodation  for  the  light  keepers  :  and 
within  this  lantern  he  proposed  to  place  a  dioptric  apparatus  of  the 
second  power,  whose  light  being  placed  45  feet  above  the  water-line, 
might  be  seen  at  a  distance  of  nine  miles.  Immediately  below  the 
light  apparatus  he  would  place  a  fly-wheel  suitably  mounted  on 
gimbals,  and  driven  through  the  medium  of  certain  wheels  and  shafts 
by  a  small  engine,  which,  with  its  boilers,  would  be  placed  on  the  third 
deck  of  the  float,  or  this  wheel  might  be  caused  to  revolve  at  its 
proper  speed  by  two  relays,  each  of  three  men.  The  engines  and 
steam  might  be  used  for  a  variety  of  purposes,  as  to  sound  bells  or 
whistles,  hoist  coals  aboard,  prevent  the  adhesion  of  snow  to  the 
lantern,  &c. — Builder,  No.  844. 


WATER   IN   LIGHTHOUSES. 

Professor  Faraday  has  addressed  to  the  Times  the  following 
letter : — ■ 
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"  The  Trinity  House,  in  its  care  for  the  health  of  the  people 
engaged  under  it  in  the  superintendence  of  lighthouses,  has,  at  dif- 
ferent times,  sent  to  me,  as  its  scientific  adviser,  certain  specimens 
of  Waters,  which  were  supposed  to  be  injurious  to  the  persons 
using  them.  Lighthouses  are,  of  necessity',  often  placed  in  situa- 
tions where  water  is  obtained  with  difficulty,  and  they  are  frequently 
dependent,  more  or  less,  upon  that  which  is  gathered  from  rain 
falling  upon  the  leaden  roofs,  galleries,  and  gutters  of  the  towers 
and  cottages  occupied  by  the  keepers.  Now,  the  salt  of  the  sea 
spraj',  which  often  reaches  these  roofs,  &c.,  even  when  they  are 
half  a  mile  or  more  from  the  shore,  causes  the  rain-water  which 
falls  upon  them  to  dissolve  a  portion  of  the  lead,  which  is  larger  or 
smaller  under  different  circumstances,  and  at  times  rises  up  to  a 
quantity  injurious  to  health  and  poisonous.  The  water  thus  con- 
taminated by  lead,  or  rather  chloride  of  lead,  is  peculiar  in  this,  that 
it  does  not  lose  the  poisoning  substance  either  by  boiling  or  by  ex- 
posure to  air,  for  the  metal  remains  soluble  after  one  or  both  of  these 
processes.  I  ascertained  that  if  a  little  whiting,  or  pulverized  chalk 
(carbonate  of  lime),  were  added  to  such  water,  and  the  whole  shaken 
or  stirred  together,  the  lead  immediately  assumed  the  insoluble  state; 
so  that  wheu  the  water  was  either  filtered  or  left  to  settle,  the  clear 
fluid  was  obtained  in  a  perfectly  pure  and  salubrious  condition.  The 
process  of  purification  is,  tlierefore,  exceedingly  simple,  for  if  some 
powdered  chalk  or  whiting  is  put  into  the  cistern  in  which  such  rain- 
water is  collected,  and  stirred  up  occasiong,l]y  after  rain,  the  water 
may,  with  the  greatest  facility,  be  obtained  in  a  perfectly  fit  state 
for  all  culinary  and  domestic  purposes. 

"The  Trinity  House  has  supplied  this  information  to  all  the  cases 
needing  it  which  have  come  to  its  knowledge,  but  I  find  that  some 
cases  occur  not  imder  its  charge,  that  there  are  others  not  connected 
with  lighthouses,  and  others  again  in  other  countries,  in  all  of  which 
this  piece  of  simple  practical  knowledge  may  be  useful.  Under  these 
circumstances  I  have  thought  that  you,  Sir,  would  not  refuse  the 
service  of  that  special  and  extensive  power  of  publication  and  instruc- 
tion which  the  2'iiiies  possesses,  but  use  it  to  carry  this  knowledge  to 
the  many  dispersed  persons  who  may  greatly  need  and  yet  have  no 
other  means  of  obtaining  it." 


BREAKWATERS    FOR    HARBOURS. 

Mr.  C.  Burn,  C.E.,  proposes,  in  a  v/ork  published  by  him,  a 
method  by  which,  as  he  maintains,  a  Breakwater  for  such  a  site  as 
that  of  the  Dover  Harbour  of  Refuge  could  be  made  in  one-seventh 
of  the  time,  and  at  less  than  one-half  the  cost  of  that  now  in  pro- 
gress. 

"  We  propose,"  he  remarks,  "  to  construct  the  breakwater  by  a  series  of 
isolated  circular  towers,  .50  feet  iu  diameter  and  70  feet  high,  constructed 
entirely  of  brickwork,  concrete,  and  masonry ;  the  towers  to  be  liuilt  at  inter- 
vals varying  from  5  to  15  feet,  connected  on  the  top  only  by  an  iron  gangway  and 
parapet. 

"  As  a  means  for  practically  carrying  out  such  a  principle  of  breakwater,  we 
propose  to  adopt  Bentham  and  Ashton's  system  of  construction. 
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'"The  foundation  of  each  tower,  or  that  portion  from  the  bottom  up  to  five  feet 
above  low-water  mark,  is  a  casing,  constructed  of  brickwork  in  cement  with  a 
granite  ashlar  facing,  forming  a  circular  wall  five  feet  in  thickness.  This  hollow 
casing  or  cylinder  is  built  upon  a  timber  platform,  calked  water-tight,  and  made 
sufficiently  strong  to  vrithstand  the  pressure  of  water  when  the  casing  is  sunk 
to  its  floating  level. 

"  The  hollow  foundations  may  be  towed  to  their  position  in  the  line  of  break- 
water, and  when  in  position,  a  valve  in  the  timber  platform  can  be  opened,  the 
water  let  in,  and  they  will  sink  in  position  and  become  fixed. 

"  The  centre  portion  can  then  be  filled  in  with  concrete. 

"  Having  thus  made  the  foundation  to  a  height  of  five  feet  above  low-water,  the 
superstructure  above  that  point  can  be  constructed  in  the  ordinary  manner,  with 
concrete  blocks  for  hearting  and  granite  blocks  for  facing.  The  top  to  be  paved 
with  granite  blocks  or  Portland  stone. 

"  These  towers  may  then  be  connected  together  by  a  cast-iron  gangway  and 
parapet." 

Such  is  a  brief  outline  of  the  plan.  The  breakwater,  instead  of 
being  a  continuous  structure  as  at  present,  would  be  composed  of  a 
series  of  disconnected  towers,  averaging  10  feet  apart.  This  reduces 
the  quantity  of  material,  it  is  said,  nearly  one- fourth,  though  equally 
strong  and  durable  as  if  solid  ;  and  will  break  the  force  of  the  waves, 
and  cause  still  water  in  the  harbour  as  efficiently  as  a  continuous 
breakwater.  No  coffer-dams,  of  course,  will  be  necessary  in  con- 
structing such  foundations  as  those  described. 

HYDRAULIC   LIFT   AT   THE   VICTORIA   DOCKS. 

This  new  Lift,  the  invention  of  Mr.  Edwin  Clark,  is  in  successful 
operation  at  the  Victoria  Docks  for  ship-lifting,  and  appears  likely  to 
supersede  the  graving  dock  for  many  purposes.  Mr.  Clark's  appa- 
ratus consists  of  a  series  of  thirtj^-two  upright  hydraulic  rams,  of 
10  inches  in  diameter,  placed  in  a  waterway  in  two  hnes  of  sixteen 
each,  far  enough  apart  to  admit  of  a  ship  of  any  burden  passing 
between.  Each  ram  is  fitted  with  a  crosshead  of  wrought-iron,  and 
the  crossheads  are  supplied  with  long  straps,  to  the  lower  end  of 
which  are  connected  girders  extending  across  from  row  to  row. 
These  girders,  when  the  rams  are  down,  are  of  course  at  the  bottom 
of  the  water.  The  pontoon,  on  which  the  ship  is  raised,  is  formed 
of  ^^TOught-iron  plate,  strongly  ribbed,  the  length  and  depth  of 
which  varies  according  to  the  size  of  the  ship  it  is  intended  to  lift. 
This  pontoon  is  open  at  the  top,  and  is  of  sufficient  buoyancy,  when 
empty,  to  support  a  vessel  of  very  large  tonnage.  It  is  fitted  with 
screw  valves  for  admitting  the  water,  so  that  in  a  very  short  time, 
when  placed  in  position,  it  can  be  lowered  down  upon  the  cross 
girders.  The  rams  are  fed  by  a  50  lb.  engine,  which  is  fitted  with 
twelve  hydraulic  pumps,  1  ^th  inch  in  diameter,  and  2  feet  stroke, 
working  at  IS  strokes  per  minute,  and  the  pipes  from  these  pumps, 
before  branching  oft'  to  the  rams,  communicate  with  a  series  of 
valves  arranged  in  a  place  built  for  that  purpose  close  to  the  lift. 
By  means  of  excentrics,  which  close  the  valves,  any  one  of  the  rams 
can  be  disconnected  at  will  from  the  supply,  so  that  should  one  of 
the  pipes  burst,  no  danger  can  accrue  to  the  ship,  and  the  lifting 
process  can  be  completed  without  delay. 
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In' an  experiment  on  the  27th  of  July,  the  pontoon  being  placed 
in  jjosition  upon  the  girders,  it  was  first  filled  and  then  lowered  to 
the  bottom  of  the  water.  After  this  the  Jason,  a  ship  of  about 
1000  tons  burden,  was  warped  in,  and  having  been  fixed  in  position 
by  means  of  ten  sliding  blocks,  which  were  pulled  into  contact  with 
the  sides  and  bottom  by  means  of  chains  brought  above  the  water- 
line,  the  engine  was  set  to  work,  and  the  whole  mass  rose  gradually 
out  of  the  water  at  a  speed  of  one  foot  in  three  minutes.  As  the 
pontoon  came  above  the  surface,  it  relieved  itself  of  the  water  it 
contained,  and  the  valves  being  then  closed,  the  buoyancy  of  the 
saucer  itself  supported  the  ship  in  a  perfectly  steady  and  satis- 
factory manner.  The  whole  operation,  from  the  beginning  to  the 
end,  extended  over  the  space  of  li  hours,  and  the  dead  weight 
lifted,  including  the  pontoon,  was  altogether  above  1600  tons. 
There  are  four  pontoons  constructed,  and  others  in  course  of  con- 
struction, which  when  raised  in  this  manner,  and  floated,  are  to  be 
towed  with  their  burden  into  shallow  bricked  recesses  provided  for 
that  purpose,  so  that  the  hydraulic  power  can  be  continuously 
applied  for  raising  purposes.  During  an  entertainment  which  fol- 
lowed the  experiment,  or  rather  the  operation,  Mr.  Edwin  Clark  laid 
before  his  audience  a  clear  and  concise  description  of  his  invention,, 
and  the  obstacles  he  had  had  to  contend  with  in  bringing  it  to  its 
l^resent  state  of  perfection. — Mechanics'  Magazine. 

An  important  paper  descriptive  of  the  Entrance,  Entrance  Lock, 
and  Jetty  Walls,  with  the  Wrought-Iron  Gates  and  Caissons,  of  the 
Victoria  Docks,  has  been  communicated  to  the  Institution  of  Civil 
Engineers,  by  Mr.  W.  J.  Kingsbury,  for  which  we  regret  not  to  be 
able  to  find  space.  

SIR   W.    G.    ARMSTEONG's   HYDRAULIC   MACHINERY   AT   SWANSEA. 

The  whole  extent  of  the  new  docks  at  Swansea,  as  well  as  the 
river  float,  is  furnished  with  Sir  William  Armstrong's  Hydraulic 
Apparatus,  which  opens  the  gates,  swings  the  bridges,  works  the 
sluices,  lifts  the  hoists,  and  goes  through  all  manner  of  02)erations. 
The  extent  of  pipes  is  a  mile  and  a  half,  and  the  pressure  upon  them 
is  700  lb.  to  the  square  inch.  The  hydraulic  power  is  available  for 
any  purpose  for  which  it  may  be  required  at  any  point  throughout 
the  entire  length  of  the  pipes.  The  ponderous  dock-gates  were 
opened  by  Miss  Talbot,  the  daughter  of  the  lord- lieutenant,  not 
figuratively,  as  is  usually  the  case  with  ceremonial  "openings"  of 
this  kind,  but,  thanks  to  the  invention  of  Sir  William  Armstrong, 
literally  opened  by  the  delicately-gloved  hand  of  a  young  lady  of 
eighteen,  grasping  the  capstan,  boasting  for  the  nonce  a  silver 
handle.  

THE    FLOATING    DERRICK.* 

In  August  last,  the  small  Derrick  belonging  to  the  Patent 
Derrick  Company  was  employed  to  raise  on  board  the  Great  Eastern 

*  The  Derrick  is  fully  described  in  the  Yeaf-BooJc  of  Facts,  1859,  p.  4-4. 
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the  whole  of  the  ship's  yards  and  her  jJrincipal  gaffs.  These  spars, 
constructed  by  Messrs.  Ferguson,  of  Mill-wall,  are  the  largest  of 
their  i-espective  kinds  ever  made  on  the  Thames  or  elsewhere.  The 
main- yards  average  124  feet  in  length,  are  33  inches  in  diameter  at 
their  centres,  and  weigh  from  15  to  17  tons  each.  By  means  of 
the  remai-kable  facilities  which  the  patent  derrick  affords,  these 
enormous  spars  were  all  hoisted  to  the  required  position,  on  board 
the  Great  Eastern,  during  the  brief  space  of  a  single  day.  The 
operations,  so  far  as  regarded  the  great  ship,  were  conducted  by 
Mr.  Westhorpe,  to  whom  the  rigging  of  the  vessel  is  intrusted  ; 
while  the  direction  of  the  derrick's  hoisting  powers  was  expres.sly 
undertaken  on  this  occasion  by  Mr.  A.  D.  Bishop,  the  inventor  of 
the  machine.  The  time  occupied  by  the  derrick  in  hoisting  the 
principal  main  yard  to  the  height  of  nearly  80  feet,  after  the  opera- 
tion of  slinging  had  been  accomplished,  was  less  than  two  minutes. 
The  novel  application  of  the  principle  of  the  lever,  introduced  by 
the  inventor  of  the  derrick,  enables  the  machinery  while  raising  its 
weight  simultaneously  to  run  it  in  or  out,  backwards  or  forwards, 
to  any  desired  point.  By  this  contrivance  the  derrick  was  enabled 
not  only  to  hoist  the  yards  over  the  ship's  side,  but  also  to  span  the 
Great  Eastern's  deck  amidships  and  hand  her  yards  direct  to  the 
purchases  rigged  on  board  the  vessel  to  receive  them — a  feat  which 
neither  crane  nor  shears  on  the  Thames  could  accomplish. — Daily 
News.  

IMPROVED   CRAB. 

Mr.  Denison,  Q.C,  has  exhibited  to  the  Institution  of  Civil 
Engineers  a  small  Crab,  or  Winch,  capable  of  lifting  half  a  ton  with 
a  single  pulley,  although  light  enough  to  be  carried  in  one  hand. 
It  had  two  short  barrels  with  five  grooves  in  them  for  the  rope,  and 
a  wheel  at  the  end  of  each  barrel,  both  of  which  were  driven  by 
equal  pinions  on  the  winding  arbor.  The  rope  passed  from  one 
barrel  to  the  other  ;  and  the  loose  end  was  either  pulled  off  by  hand, 
or  fell  by  its  own  weight,  or  by  the  weight  of  the  descending  blocks 
or  empty  bucket  attached  to  it,  if  the  crab  was  worked  alternately, 
like  buckets  in  a  well. 

Several  members  stated  thatthe  machine  was  a  very  good  one,  but 
that  it  had  been  invented  long  ago,  and  was  now  in  use  in  many 
factories.  To  this  it  was  replied,  that^it  was  surprising  that  so 
valuable  an  improvement  of  such  a  clumsy  machine  as  the  common 
long-barrelled  crab  should  have  been  unknown  to  the  various  en- 
gineers, builders,  and  other  persons  conversant  with  such  matters, 
to  whom  it  had  been  shown  or  described.  It  was  found  that  the 
time  spent  in  fleeting  the  chain  was  a  quarter  of  the  time  spent  in 
actually  lifting  the  Westminster  bell  to  the  top  of  the  tower,  and 
two  crabs  were  used  for  it ;  whereas,  with  one  such  machine  as  this, 
it  could  have  been  lifted  the  whole  201  feet  without  any  interruption. 
The  object  in  bringing  the  machine  to  the  Institution  was  to  make 
it  generally  known,  and  to  show  its  convenience. 
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BAINES'S   PATENT   HOIST-GOVEKNOR, 

The  primary  object  of  this  invention  lias  been  to  render  the  lifting 
apparatus,  used  in  mills,  warehouses,  and  mines,  known  as  the 
"Hoist-box,"  its  own  Governor  or  regulator  ;  thereby  securing  the 
impossibility  of  a  recurrence  of  those  accidents  which  have  from 
time  to  time  resulted  in  coal  pits  and  factories,  from  negligence  of  the 
attendant,  or  weakness  of  the  materials.  Attached  to  the  top  of  the 
"hoist-box"  is  a  governor  or  speed  regulator,  precisely  like  that  used 
in  the  ordinary  steam-engine.  The  balls  of  the  regulator  acquire 
centrifugal  force  through  the  momentum  imparted  by  a  driving  band, 
which  is  passed  over  a  friction-roller  that  constantly  rests  against  the 
side  of  the  shaft  or  well- hole  to  be  ascended  or  descended.  At  each 
corner  of  the  "hoist- box"  is  a  cam,  or  excentric,  keyed  in  pairs 
upon  the  shafts,  to  which  instantaneous  motion  is  given  by  the 
governor,  should  a  rope  break  or  any  other  accident  whatever  occur. 
The  consequence  is,  that  these  cams  are  made  to  clutch  the  sides  or 
guides  of  the  well-hole  with  such  tremendous  foixe  that  the  box, 
however  heavily  loaded,  is  brought  to  an  immediate  stand-still;  and 
even  if  the  speed  to  which  the  governor  has  been  adjusted  should  be 
exceeded,  the  friction- roller  immediately  imparts  an  accelerated  mo- 
tion to  the  governing  apparatus,  which  disengages  a  trigger  and 
prevents  the  box  from  descending — let  what  will  occur  to  engines, 
ropes,  wheels,  or  gearing — at  a  quicker  speed  than  that  to  which  the 
box  has  been  restricted  by  the  application  of  this  ingenious  ' '  hoist- 
governor." — Builder,  No.  837. 

STRAIGHTENING   A   CHIMNEY-STACK. 

This  operation  for  restoring  the  colossal  Chimney  at  Port  Dun- 
das  to  a  perpendicular  and  safe  position  has  been  successfully  com- 
pleted. This  was  accomplished  by  sawing  several  of  the  mortar  beds 
between  the  courses  on  the  side  from  which  the  chimney  leaned, 
thereby  allowing  it  to  come  back  by  its  own  weight,  without  the 
application  of  any  external  force.  Only  one  draft  was  cut  at  a  time, 
to  guard  against  any  shock  which  might  have  endangered  the  stability 
of  the  building,  and  by  keeping  the  saws  wet,  a  bed  of  mortar  was 
prepared  for  the  superincumbent  weight  to  settle  down  upon. 
Twelve  cuts  were  made  in  this  manner,  on  different  parts  of  the 
structure,  which  generally  set  before  the  saws  had  passed  through 
half  of  the  circumference,  particularly  in  those  made  nearest  the 
ground,  where  the  weight  was  greatest.  Mr.  Duncan  Macfarlane, 
architect,  by  whose  advice  this  method  was  adopted,  superintended 
the  undertaking.  The  principal  dimensions  of  the  chimney  are  : — 
Total  height,  4GS  feet ;  from  surfoce  to  top  of  cope,  454  feet ;  out- 
side diameter  at  foundation,  50  feet ;  at  surface,  34  feet ;  at  cope 
14  feet.  According  to  calculations  made  by  Professor  Eankine,  the 
building,  independent  of  the  adhesion  to  mortar,  is  capable  of  sus- 
taining with  safety  a  lateral  pressure  of  66  lb.  per  superficial  foot  at 
its  weakest  point,  being  111b.  more  than  the  force  of  the  greatest 
storm  registered  in  this  country. — North  British  Mail. 


JIECnA]!TICAL  AND  trSEFITL  ARTS.  75 

THE   GOVERNMENT   CONE   TELEGRAPH   SYSTEM. 

The  Government  have  secured  to  themselves  the  use  of  an  im- 
proved System  of  Telegraph  Signalling,  patented  by  Mr.  Eedi,  of 
whom  they  are  stated  to  have  obtained  it  for  a  very  small  sum — but 
for  which  they  would  in  all  probability  have  rejected  it. 

Instead  of  the  various  and  numerous  flags  hitherto  used  on  board 
ship  for  telegraphic  signalling,  Mr.  Redi  employs  simply  a  set  of 
collapsible  cones,  which  may  be  expanded  separately  or  together,  as 
desired.  They  are  formed  in  pairs,  base  to  base  ;  they  are  closed  by 
india-rubber  springs,  and  expanded  by  the  pulling  of  a  line  or  cord. 
Tiie  notation  of  the  old  flag  system  only  is  done  away  with ;  the 
code  remains  unaltered. 

This  new  system  has  many  advantages.  Thus,  a  flag  cannot  be 
seen  unless  "  spread  "  by  the  wind,  and  in  wet  still  weather  it  is 
often  diflicult  to  spread  it ;  but  the  cones  are  expanded  with  cer- 
tainty in  an  instant.  Again,  wlien  a  flag  is  spread,  the  colour  has 
to  be  detected  ;  but  the  colour  of  the  cones  has  nothing  to  do  with 
their  signalling,  nor  is  their  re-acting  much  aff"ected  by  the  atmo- 
sphere ;  and  communication  has  even  been  kept  up  with  the  cones 
during  an  easterly  mirage.  The  cone  system  can  also  be  worked 
with  greater  rapidity  than  the  flags  ;  yet,  while  the  new  system  ad- 
mits of  more  numerous  combinations  than  the  old,  it  is  also  learnt 
with  greater  ease.  In  respect  of  cost,  25  sets  of  cones  may  be  pur- 
chased at  the  price  of  one  set  of  flags.  If  we  compare  the  cone 
telegraph  with  the  semaphore  used  for  naval  and  military  purposes 
on  shore,  we  shall  also  find  the  new  system  has  the  advantage.  It 
niay  therefore  be  used  both  by  land  and  sea  with  benefit,  and  with 
the  further  advantage  of  rendering  the  telegraph  system  common  to 
the  army  and  navy,  and  of  thus  facilitating  the  co-operation  of  the 
two  services.  Yet  this  self-evident  superior  system  was  not  adopted 
by  the  Admiralty  until  after  some  years  of  hesitation! — Condensed 
from  the  Mechanics'  Magazine. 

THE   LIVERPOOL   AND   MANCHESTER   RAILWAY. 

Mr.  George  Hennie  has  communicated  to  the  Editor  of  the 
Engineer  of  November  12,  1859,  the  following  details,  of  special 
importance  in  the  history  of  the  railway  system  : — 

In  your  leading  article  of  the  28th  ultimo,  you  state,  "That  professional 
authoi-ity,  for  which  many  have  sought  to  found  a  claim  of  infaUibility,  has  on 
numlierless  occasions  been  completely  set  at  nought,  to  the  great  advantage  of 
the  civihzed  world.  "So  higher  authority  than  Mr.  Eennie  could  have  pro- 
nounced against  the  practicablUty  of  working  the  Liverpool  and  Manchester 
Kailway,  yet  it  nevertheless  was  successful."  Now,  the  answer  to  this  is,  that 
there  is  no  truth  whatever  in  the  statement  ;  for  I  neither  chd,  in  my  evidence 
iu  the  Committees  of  Lords  or  Commons,  or  elsewhere,  give  any  one  reason  to 
suppose  that  I  had  made  such  a  statement.  It  would  have  been  contrary  to  my 
conviction,  after  the  numerous  investigations  I  had  made  upon  the  working  of 
the  railways  then  existing  in  the  northern  and  western  parts  of  the  kingdom,  such 
as  the  Stockton  and  DarUngtou  Railway,  and  which  was  one  of  the  tirst  exam- 
ples of  the  successful  application  of  locomotive  power  on  a  railway  for  passenger?. 
Irrespective  of  this,  I  had  made  in  1825,  182(3,  a  vast  number  of  experiments 
on  the  gliding  and  roDing  friction  of  metals  and  other  substances,  part  of  which 
experiments  were  communicated  to  and  published  in  the  Transactions  of  the 


76  TEAE-BOOK  OF  TACTS. 

Soi/al  Sociefy  in  1S28,  three  years  previously  to  the  experiments  of  M.  Moriu, 
and  they  have  (I  believe)  formed  the  basis  of  all  subsequent  ealculations_ on  that 
subject.  I  also  made  numerous  experiments  on  the  gliding  and  rolling  frictions 
of  locomotive  engines  and  carriages,  with  a  view  to  their  application  to 'railways, 
so  that  their  resistances  might  be  reduced  to  a  minimum,  and  be  equalized  with 
the  resistances  of  barges  on  canals,  and  much  superior  in  point  of  speed.  These 
facts  arrived  at,  it  became  a  question  for  consideration  as  to  the  best  line  for 
adoption,  and  in  what  way  the  railway  should  be  laid.  An  attentive  and  per- 
sonal examination  of  the  country  interveuiug  between  Liverpool  and  Manchester 
led  to  the  conclusion  that  the  straightest,  and  shortest,  and  most  level  line  was 
the  best,  and  having  through  the  energy  and  activity  of  Mr.  Charles  Vignoles 
(employed  by  us)  completed  the  survey,  we  decided  to  adopt  the  present  as  the 
best  suited  to  the  contoiu-  of  the  country,  and  carrying  out  the  great  object  con- 
templated. The  physical  diiBculties  were,  however,  great.  The  construction  of 
the  tunnel  at  Liverpool,  on  so  great  a  scale,  through  the  red  sandstone  rock ; 
the  crossing  of  the  great  Sankey  VaUey  and  its  canal  by  a  long  and  lofty  viaduct 
or  bridge  and  embankment ;  also  the  "Newton  YaUey  and  bridge  and  embank- 
ment, besides  other  valleys  of  great  length  and  depth;  the  construction  of  up- 
wards of  100  bridges  over  and  under  the  railway,  the  proportions  necessary  to 
give  to  those  bridges  ;  the  deep  cutting  through  OHve  Mount  and  EainhiU  ;  the 
graduation  of  the  line  by  suitable  inclined  planes;  the  carrying  the  roadway 
over  the  much-dreaded  Chat  and  Parr  Mosses;  the  determination  of  the  width 
of  gauge  and  distance  between  the  lines  of  railway,  &c.  &c.,  all  of  which  subjects 
were  scarcely  known,  involved  difBculties  of  no  ordinary  land,  nevertheless  we 
deemed  them  practicable,  and  laid  out  the  line  as  per  a  brief  statement  accom- 
panying Mr.  Eennie's  letter. 

In  conclusion,  Mr.  Eennie  says:  — The  original  estimate  for  executing  the 
railway,  and  submitted  to  the  committee,  was  796,246?.  This  sum  appeared  so 
large  that  the  estimate  was  reduced  by  the  committee  to  510,000^.  The  railway 
was  executed  and  opened  for  commerce  in  1830  for  739,165L  ;  and  a  comparison 
of  other  items  with  those  executed  will  show  that  we  were  not  so  far  out  as  was 
predicted.  But  the  points  to  which  I  would  draw  your  attention  are — Firstly, 
the  tunnel,  which  was  entirely  new  on  such  a  scale  of  magnitude  ;  secondly,  tlie 
inclinations  or  gradients,  which  were  laid  out  with  the  vitfw  to  the  adoption  of 
steam  or  locomotive  power;  thirdly,  the  width  of  the  gauge  of  5  feet  for  the 
distance  between  the  rails,  instead  of  4  feet  8^  inches — the  gauge  since  adopted 
for  most  of  the  railways  throughout  the  kingdom  and  elsewhere.  Had  our  gauge 
been  adopted,  in  all  probability  we  should  not  have  had  the  wide  gauge.  And, 
fourthly,  the  carrying  the  railway  over  Chat  Moss.  When  we  surveyed  it,  we 
found  a  good  road  over  the  middle  of  it  capable  of  bearing  a  horse  and  cart,  and 
other  parts  of  the  Moss  cultivated  by  the  justly  celebrated  Mr.  Eoscoe  ;  also  by 
a  Mr.  Borron,  of  Wolden  Hall,  on  the  west  side  of  the  Moss ;  a  gentleman  who 
had  studied  and  successfully  cultivated  a  considerable  portion  of  the  Moss,  and 
from  whom  we  derived  much  valuable  information;  so  that,  guided  by  former 
experience  in  draining  extensive  marshes,  we  felt  no  apprehensions  about  Chat 
Moss ;  and  the  results  of  this  experience  we  communicated  to  the  directors  in 
our  report  on  the  best  mode  of  carrying  the  line  of  railway  over  Chat  Moss ;  so 
that,  with  all  this  knowledge  before  us,  it  was  not  likely  that  we  should  stultify 
ourselves  and  our  employers  by  pronouncing  the  working  of  the  Liverpool  and 
Manchester  Eailway  impracticable. 

The  article  in  the  Engineer  referred  to  by  Mr.  Eennie,  was  written 
under  a  misapprehension,  which,  as  respecting  himself,  the  Editor 
admits  to  be  entirely  removed. 


GREAT   SPANS   IN  EAILWAY   BRIDGES. 

The  widest  single  span  of  any  railway  bridge  in  the  world  is  that 
of  the  Niagara  yuspension  Bridge  connecting  the  American  and 
Canadian  railways  at  Niagara  Falls.  The  clear  span  is  822  feet.  A 
still  wider  single  span — one  of  1224  feet — is  being  constructed  for 
carrying  the  Lexington  and  Danville  Railway,  at  an  elevation  of 
300  feet,  over  the  Kentucky  river,  in  the  United  States.     The  next 


MECHANICAL  AND  ITSEFIII,  AETS.  77 

widest  spans  are  those  of  the  Britannia  Bridge,  460  feet  each.  Then 
come  tlie  two  great  spans  of  the  Sahash  Bridge,  of  455  feet  each. 
The  next  great  railway  span  is  that  of  the  Conway  Bridge^  of  400 
feet.  The  next  is  the  immense  bridge  carrying  the  Eoyal  Eastern 
Prussian  Railway  over  the  Vistula,  at  Dirschau.  This  i.s  an  iron 
lattice  bridge,  having  six  spans  of  307  feet  3  inches  each.  The 
Nogat  Bridge,  on  the  same  line,  has  two  iron  lattice  spans  of  321 
feet,  and  one  span  of  53  feet  6  inches.  The  great  railway  bridge 
recently  opened  at  Cologne  has  four  lattice  spans  of  344  feet  6  inches 
each.  The  openings  of  the  railway  bi-idge  at  Kehl  will  be  nearly  as 
wide.  The  middle  opening  of  the  Great  Victoria  Bridge  at  Montreal 
is  330  feet  wide,  the  other  twenty-four  openings  being  each  242  feet. 
The  Chepstow  Bridge  has  a  span  of  306  feet,  besides  three  side  spans 
of  100  feet  each.  The  Boyne  Viaduct  has  one  lattice  span  of  a 
clear  width  of  264  feet,  and  two  side  spans  of  13S  feet  8  inches 
each.  The  Newark  Dyke  Bridge,  the  largest  example  of  Warren's 
trussed  girders,  has  a  span  of  240  feet  6  inches.  Several  of  the 
tubular  bridges  erected  by  E.  Gouin  and  Co.,  of  Paris,  over  the 
Garonne,  the  Lot,  the  Tarn,  &c.,  have  spans  of  80  metres,  or  262 
feet.  The  Spey  Viaduct,  on  the  Inverness  and  Aberdeen  Junction 
Railway,  consists  of  a  pair  of  box  girders  of  a  clear  span  of  230  feet. 
The  tubular  bridge  at  Brotherton  has  a  span  of  225  feet.  The 
greatest  timber  span  in  a  railway  bridge,  and  now  indeed  the  widest 
timber  span  in  existence,  is  one  of  275  feet,  that  of  the  Gascade 
Bridge,  on  the  New  York  and  Erie  Railway,  in  the  United  States. 
The  ilarket-street  (highway)  Bridge,  formerly  crossing  the  Schuyl- 
kill, at  Philadelphia,  U.S.,  had  a  timber  span  of  340  feet  ;  whilst  a 
timber  span  of  390  feet,  the  widest  ever  attempted  in  that  material, 
was  constructed  by  John  Grubenmann  over  the  Limmat,  in  Ger- 
manj',  in  1794,  and  was  burnt  shortly  afterwards  by  the  French 
troops.  Railway  bridges,  with  timber  spans  of  250  feet,  are  not 
uncommon  in  the  United  States.  The  great  railway  bridge  across 
the  Mississippi  River  at  Rock  Island  has  five  timber  spans  of  250 
feet  each,  besides  three  others  of  150  feet.  The  bridge  by  which 
the  Ohio  and  Mississippi  Railway  crosses  the  Great  Miami  River, 
has  five  timber  spans  of  250  feet  each  ;  and  another  railway  bridge, 
having  two  timber  spans  of  260  feet  each,  crosses  the  JDelaware 
River,  near  Port  Jervis,  State  of  New  York.  The  widest  masonry 
span  ever  erected  for  railway  purposes  is  one  of  180  feet,  carrying 
the  Glasgow  and  South- Western  Railway  over  the  river  Ayr.  The 
new  railway  bridge  being  carried  across  the  Thames  at  Pimlico 
will  have  four  cast-iron  arches  of  175  feet  each,  the  widest  cast-iron 
spans,  we  believe,  yet  employed  for  railway  purposes.  The  six 
si)ans  of  the  celebrated  High-level  Bridge  at  Newcastle  are  but  125 
feet  each  in  width. — Tlic  Engineer. 


THE   ROYAL   ALBERT   BRIDGE,    SALTASH. 

The  Albert  Bridge,  which  has  been  formally  opened  by  the  Prince 
Consort,  is  on  the  Cornwall  Railway,  and  must  be  placed  amongst 
the  most  remarkable  achievements  of  entrineerinw  skill.     It  consists 


78  YEAE-BOOK  OF  TACTS. 

of  nineteen  spans.  Seventeen  of  these  spans  are  wider  tlian  the 
■widest  arches  of  Westminster  Bridge,  while  two,  resting  on  a  cast- 
iron  pier  of  four  columns,  cross  the  whole  stream  of  the  Tamar,  at  a 
leap  of  upwards  of  900  feet,  or  a  greater  distance  than  the  breadth 
of  the  Thames  at  Westminster.  The  total  length  of  the  structure 
from  end  to  end  is  224(1  feet.  Its  gi'eatest  width,  as  formed  only  for 
a  single  pair  of  rails,  is  30  feet  at  basement,  its  height  from  founda- 
tion to  summit  no  less  than  260  feet,  or  more  than  50  feet  higher 
than  the  Monument. 

Mr.  Brunei  was,  unfortunately,  not  able  to  be  present ;  Mr. 
Brereton,  the  resident  engineer,  supplied  his  place.  The  Times  givea 
a  very  full  account  of  the  structure,  and  from  that  we  take  the  fol- 
lowing particulars  : — 

The  seventeen  smaller  spans  consist  of  massive  double  columns  of  solid  ma- 
sonry, 11  feet  square,  with  wrought-iron  louptudinal  beams  of  boiler-plate,  to 
carry  the  roadway  on  either  side.  The  main  stone  piers  are  at  the  water's  edge, 
and  support  the  ends  of  the  great  Spans  crossing  the  river.  These  two,  of 
course,  are  of  the  most  solid  kind.  Each  is  of  granite,  29  feet  wide  by  17  feel 
thick,  and  no  less  than  190  feet  from  foundation  to  summit.  It  is,  however,  on 
t)ie  main  pier,  in  the  centre  of  the  river,  on  which  both  the  great  spans  rest,^ 
that  all  the  pressure  and  vibration  comes,  and  for  this  was  required  a  tower  of' 
such  proportions  that  nothing  short  of  the  solid  rock  itself  would  suffice  for  itsi 
foundation.  But  to  reach  this  was  a  matter  of  no  ordinary  difficulty,  inasmuch  as- 
some  70  feet  of  sea  water,  with  20  feet  of  mud  and  concrete  gravel,  lay  betweeni 
Mr.  Brunei  and  the  stone  on  which  he  wished  to  build.  A  coiferdam  for  such  a 
depth,  and  in  such  a  tideway,  was  out  of  the  question ;  yet,  by  a  most  iugenioua 
application  of  the  cofl'erdam  principle,  what  seemed  an  insuperable  obstacle  was 
at  last  overcome.  An  immense  wrought-iron  cyhnder  of  boiler-plate,  100  feet 
high  and  37  feet  in  diameter,  and  weighing  upwards  of  300  tons,  was  made  and  sunk 
exactly  on  the  spot  whence  the  masonry  was  to  rise.  From  this  the  water  was 
pumped  out  and  air  forced  in  ;  the  men  descended,  and  working  as  in  a  gigantic 
diving-bell  at  the  bottom  of  the  river,  cleared  out  the  mud  and  gravel  until  tho 
rock  was  reached  and  hewn  into  form  to  support  the  cyhnder  evenly  all  round. 
Powerful  steam  air-pumps  were  necessary  to  keep  the  labourers  suppUed  below, 
and,  as  a  matter  of  coiu-se,  they  worked  at  an  atmospheric  pressure  of  upwards 
of  35  lb.  to  the  inch.  On  this  massive  pile,  built  in  the  cylinder,  the  iron  columns 
for  the  centre  pier  are  raised.  Until  these  ponderous  masses  were  cast,  motai 
works  of  such  dimensions  were  seldom  dreamt  of.  There  are  four  octagon  co- 
liuuns,  10  feet  in  diameter  and  100  feet  high.  Each  stands  10  feet  apart  from, 
the  other  in  the  centre  of  the  granite,  forming  a  square  of  about  30  feet,  and  aUt 
bound  together  with  a  massive  lattice-work  of  wrought-iron,  which  checks  vibra-- 
tion,  and  prevents  any  lateral  thrust.  The  weight  of  each  column  is  150  tons,, 
each  being  cast  in  6-feet  joints,  2  inches  thick,  and  supported  inside  with  power-- 
ful  ribs  and  angle  irons.  The  great  spans,  each  end  of  which  rests  on  two  of 
these  columns,  may  be  best  described  as  being  made  on  the  principle  of  a  double 
bow.  The  lower  bow  is  of  chains,  carrying  the  roadway ;  the  upper  is  a  tube  of  ' 
wrought-iron,  to  which  the  lower  is  attached  by  powerful  supports.  Thus  a 
great  weight  on  the  lower  bow  only  tends  to  give  additional  support  by  straight- 
ening the  upper,  and  vice  versa :  each,  in  fact,  counteracts  the  effect  of  the  other, 
so  that  there  is  no  lateral  thrust  from  either  side,  an  indispensable  requisite 
where  no  buttresses  could  be  erected  to  resist  it.  Each  arched  tube  is  elliptical 
in  form,  being  12  feet  by  17  feet,  and  both  are  made  throughout  of  inch  boiler- 
plate. At  intervals  of  20  feet  the  insides  are  wrought-iron  diaphragms,  with 
tie-rods  and  angle-irons  throughout  their  entii-e  length.  The  curve  of  the  arched 
tube  is  28  feet,  and  the  tension  chains  of  the  lower  bow  are  of  course  the  same. 
The  double  chains  are  exactly  sinular  in  principle  to  those  of  an  ordinary  sus- 
pension-bridge, only,  instead  of  each  link  being  composed  of  seven  and  eight 
bars,  those  at  Saltash  are  of  fourteen  and  fifteen  bars,  each  bar  being  1  inch 
thick  and  6  inches  broad,  and  each  link  having  been  tested  with  a  strain  of  four 
tons  to  the  inch.    Both  the  chains  and  tubes  are  bound  together  by  wrought- 
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iron  trusses  to  each  other.  The  spans  before  being  lifted  were  tested  with  a 
strain  (including  their  own  weight)  of  3300  tons.  When  the  whole  bridge  takes 
its  bearing,  the  pressure  on  the  centre  pier  foundation  will  be  more  than  eight 
tons  to  the  foot.  The  total  quantity  of  wrought  iron  used  has  been  2700  tons ; 
of  east  iron,  1300  tons ;  of  masonry  and  brickwork,  17,000  cubic  yards  j  and 
about  14,000  cubic  feet  of  timber. 


RAILWAY    BRKAKS. 

Me.  W.  Fairbatrn  has  read  to  the  British  Association  a  paper 
"  On  Experiments  to  determine  the  efficacy  of  continuous  and  self- 
acting  Breaks  for  Railway  Trains."  Of  late  years,  JMr.  Fairbairn 
remarked,  the  improvements  introduced  to  diminish  the  danger  of 
railway  travelling  have  been  specially  directed  to  increasing  the 
retarding  power  of  various  kinds  of  breaks.  The  importance  has 
been  felt  of  reducing  the  momentum  of  trains  with  ease  and  rapidity, 
that  is,  in  the  least  time  and  in  the  shortest  distance.  On  this  sub- 
ject, a  most  important  communication  had  been  made  to  the  Railway 
Department  of  the  Board  of  Trade  by  Col.  Yolland,  who  had  experi- 
mented with  breaks  which  were  improvements  on  the  ordinary 
breaks.  The  breaks  used  were  the  steam  lireak  of  M'Connell,  the 
continuous  break  of  Fay,  the  self-acting  break  of  Newall,  and  the 
self-acting  buffer  break  of  Guerin,  Col.  Yolland  had  reported  in 
favour  of  Newall's  break  for  heavy  traffic,  and  also  in  favour  of  that 
of  Guerin  under  certain  circumstances.  Similar  experiments  had 
been  carried  out  by  Mr.  Fairbairn  on  the  Lancashire  and  Yorkshire 
Railways.  The  breaks  he  used  were  those  of  Fay  and  Newall,  and 
consisted  of  break  blocks,  acting  on  every  wheel  of  the  carriages  of 
the  whole  train — the  break  blocks  being  suspended  on  flaps  or  placed 
on  side-bars  under  the  carriages.  Powerful  springs  had  also  been 
applied  under  each  carriage,  by  means  of  which  the  breaks  were 
made  to  act  instantaneously  throughout  the  whole  train  by  the  act 
of  one  guard  only,  and  this  was  one  of  the  most  important  features 
of  these  breaks.  The  trains  passed  over  a  measured  distance  by  the 
action  of  gravity.  The  trains  employed  consisted  of  three  weighted 
caiTiages  each.  They  were  started  by  rei^ioving  a  stop.  Having 
descended  a  previously  measured  distance  with  a  uniformly  accele- 
rating velocity,  they  passed  over  a  detonating  signal,  which  gave 
notice  to  the  guard  to  put  on  the  break.  On  making  experiments 
at  Southport,  a  retarding  force  per  ton  weight  was  gained  of  382  '6  lb. 
for  Newall's  break,  and  406-4  lb.  for  Fay's.  The  general  result  of 
the  whole  experiment  showed  that  a  train  could  be  stopped  by  these 
breaks  at  a  velocity  of  20  miles  an  hour  in  23 '4  yards  ;  40  miles  au 
hour  in  93'8  yards;  50  miles  an  hour  in  146 '8,  and  60  miles  an 
hour  in  211  "5  yards.  This  clearly  showed  the  advantage  of  these 
breaks  in  power.  

RELATIVE   VALUE   OF   COAL   AND   COKE   IN   LOCOMOTIVE   ENGINES. 

Mr.  B.  Fothergill  has  submitted  to  the  Society  of  Arts  the 
results  of  a  series  of  experiments  which  he  has  made  with  Coal  and 
Coke  in  Locomotive  Engines,  and  which  have  led  him  to  the  conclu- 
sions that  coal  is  decidedly  superior  to  coke  in  respect  to  heating 
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power,  and  consequently  more  economical  ;  that  a  plentiful  supply 
of  steam  can  be  generated  bj'  it  for  working  engines  at  high  velocities, 
and  for  drawing  heavy  trains  ;  that  coal-burning  engines  can  be 
made  to  consume  their  own  smoke,  and  that  the  fire-boxes  and  tubes 
■when  coal  was  used  were  found  to  last  longer.  His  contrivance 
consists  in  so  dividing  the  fire-box  as  to  increase  the  amount  of 
direct  heating  surface  and  to  diminish  the  indirect  or  tube  surface, 
■whilst  the  combustion  chamber  affords  sufficient  space  for  the  intro- 
duction of  a  series  of  fire  tiles,  for  the  purpose  of  retaining  a  portion 
of  the  heat  given  off  from  the  combustion  of  the  gases,  and  for  dif- 
fusing the  unconsumed  carbon,  as  well  as  eflfecting  a  complete  mix- 
ture of  the  air  with  the  gases,  and  thereby  producing  a  mass  of 
flames  which  is  brought  in  contact  with  the  direct  heating  surface  of 
the  combustion  chamber  before  it  enters  the  tubes,  at  the  same  time 
preventing  practically  such  an  escape  of  smoke  from  the  chimney  as 
could  be  deemed  a  nuisance.  In  addition  to  the  practical  experi- 
ments made  by  the  author  on  the  South- Western  Railway,  a  series 
of  accurate  analyses  with  the  view  of  ascertaining  the  composition 
and  heating  power  of  various  kinds  of  coke  and  coal  has  been  made, 
and  from  all  these  investigations  it  appears  that  a  saving  of  from  8J 
to  about  lO^lbs.  of  coke  per  mile,  which,  of  course,  represents  a 
larger  quantity  of  coal,  is  etfected  b}'  the  use  of  coal  in  the  patent 
fii'e-box  described,  as  compared  with  the  quantity  of  coke  consumed 
in  the  ordinary  engines  under  similar  circumstances.  With  regard 
to  the  durability  of  the  tubes,  it  has  been  found  that  in  the  coke- 
burning  engines,  about  94, 000  miles  are  the  average  duration  of  a 
set  of  tubes,  whilst  of  the  experimental  engines  burning  coal,  one 
had  already  run  181,000  miles,  and  the  tubes  were  still  in  good  con- 
dition. The  author,  therefore,  expressed  a  strong  opinion  in  favour 
of  the  advantages  of  coal  over  coke  for  locomotive  engines. 

COAL-BURNTNG   LOCOJIOTIVES  WITHOUT   SMOKE. 

A  PAPER  has  been  read  to  the  British  Association,  by  Mr.  D. 
Kinnear  Clarke,  on  his  "  System  of  Coal-burning  without  smoke,  by 
the  method  of  steam  inducted  air-currents,  applied  to  the  locomotive 
engines  of  the  Great  North  of  Scotland  IJaihvay." 

The  substitution  of  coal,  as  fuel,  for  coke  in  locomotives,  is  not 
only  felt  to  be  a  commercial  necessity  for  the  reduction  of  expendi- 
ture, but  is  also  discovered  to  be  perfectly  practicable  as  a  mechanical 
problem  in  conformity  with  the  conditions  laid  down  by  the  railway 
Acts  of  Parliament,  that  railway  engines  shall  consume  their  own 
smoke.  The  means  of  doing  so,  to  be  adaptable  to  a  locomotive 
•engine,  must  be  simple  in  design,  facile  of  application  to  existing 
locomotive  stock,  easy  to  manage,  easy  to  maintain,  efficient  in  pro- 
moting the  combustion  of  coal  without  smoke,  keeping  up  the  steam, 
and  saving  expense. 

These  desirable  qualifications  the  writer  believes  belong  to  this 
system  of  smoke  prevention.  The  whole  apparatus  is  external  to  the 
fire-box,  and  therefore  not  exposed  to  heat ;  and  it  is  controlled  in 
the  most  perfect  manner  by  a  single  stop- cock.     Air  is  admitted 


]yiECIIAXICAL  AST)   USEFUL  AKT3.  81 

above  the  fuel  by  one  or  more  rows  of  tubes  inserted  through  the 
walls  of  the  fire-box,  and  jets  of  steam  are  projected  through  the  air- 
tubes  from  nozzles  x^gth  inch  diameter,  in  small  steam-pipes,  placed 
outside  the  fire-box,  to  increase  the  quantity  and  force  of  the  air 
admitted  above  the  fuel  in  order  to  consume  the  smoke.  The  jets  of 
steam  are  used  principally  when  the  engine  is  standing,  with  the  aid 
of  a  light  draught  from  , a  ring-jet  in  the  chimney,  to  carry  off  the 
products  of  combustion,  and  they  may  be  shut  off  when  not  required. 
The  supply  of  air  through  the  tube  may  also  be  regulated  by 
dampers. 

The  grate-bars  are  placed  close  together,  with  narrow  air-spaces, 
and  the  ash-pan  and  damper  are  lightly  fitted.  The  level  of  the  fuel 
should  at  all  times  be  below  the  air-tubes. 

This  system  is  working  with'  entire  success  on  the  engines  of  the 
Great  North  of  Scotland  Kail  way,  at  Aberdeen.  It  is  also  success- 
fully at  work  daily  (amongst  other  lines)  on  sevei'al  of  the  engines  of 
the  North  London  Railway,  where,  as  a  metropolitan  line,  the  regu- 
lations against  smoke  nuisance  are  rigidly  enforced.  It  requires  a 
less  weight  of  coal  than  the  engines  formerly  required  of  coke  for  the 
same  duty ;  and  thus  saves  more  than  the  whole  difference  in  the 
price  of  the  two  fuels. 

The  locomotive  engine  has  been  variously  cut  up  and  mangled  in 
order  to  suit  the  views  of  designers  for  the  combustion  of  coal  without 
smoke.  In  the  plan  before  the  meeting,  the  original  type  of  engine 
promulgated  by  Mr.  Stephenson,  and  at  this  day  universally  adopted 
and  unsurpassed,  is  preserved  intact  ;  and  the  locomotive  is  thus 
rendered  a  complete  and  perfect  machine,  and  entirely  meets  the 
great  railway  neces?ity  of  the  day— the  perfect  combustion  of  coal 
in  railway  engines.  

TURXPIKE   LOCOMOTIVE. 

A  STEAM-ENGINE  has  been  constructed  for  the  Marquis  of  Stafford, 
at  Buckingham,  for  travelling  on  the  turnpike-road.  In  front  there 
is  a  seat  for  four  persons,  and  the  engine  is  guided  by  a  handle  iu 
front.  It  weighs  about  22  cwt.,  is  of  two-horse  power,  and  will 
travel  at  the  rate  of  fourteen  miles  an  hour.  It  runs  upon  three 
wheels,  and  is  guided  by  a  handle  in  front  similar  to  a  velocipede. 
It  is  fitted  with  a  seat  in  front,  capable  of  holding  four  passengers, 
including  the  driver. 

NEW   SYSTEM   OP   AXLE-BOXES. 

A  PAPER  has  been  read  to  the  Institution  of  Civil  Engineers, 
"On  a  New  System  of  Axle-boxes  not  requiring  Lubricating,  and 
without  liability  to  Heating,"  by  M.  Alphonse  de  Brussaut.  The 
author  describes  this  system,  which  he  has  applied  somewhat  exten- 
sively, in  France,  to  various  classes  of  machineiy  in  which  the  use 
of  grease  lias  hitherto  been  considered  indispensable.  The  new 
apparatus  consists  of  a  series  of  four,  six,  eight,  or  any  other  con- 
venient number  of  cylindrical  rollers,  of  the  length  of  the  journal, 
etained  at  certain  distances  apart  from  each  other,  yet  still  united 
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ijy  elastic  bands  of  vulcanized  india-rubber.  These  rollers,  thus 
united,  and  placed  around  the  journal,  are  set  in  motion  by  the 
pressure  of  the  axle,  without  the  possibihty  of  collision  with,  or 
friction  against  each  otlier,  or  of  rubbing  upon  the  surface  of  the 
journal,  or  of  the  bearing,  and  thus  avoiding,  as  much  as  possible, 
any  friction,  or  opposition  to  the  motion  of  the  journal..  The  action 
of  rolling  being  thus  substituted  for  sliding,  there  cannot  be  any 
abrasion  of  the  substances,  and  lubricating  becomes  unnecessary. 
The  machines,  so  fitted,  are  stated  to  work  with  remarkable  ease  and 
steadiness,  and  to  be  set  iu  motion,  and  the  speed  to  be  kept  up, 
with  considerable  facihty.  ISTo  inconvenience  has  been  experienced 
from  the  fracture  of  the  elastic  bands,  and  shafts  making  450  to 
500  revolutions  per  minute,  work  perfectly  well,  without  any  symptom 
of  heating. 

The  reasons  for  this  action  were  stated  in  a  plain  and  comprehen- 
sive manner,  by  showing  that  iu  moving  a  body  of  an  octagonal 
form  along  a  plane,  the  action  must  be  either  by  sliding,  or  by 
rolling ;  in  the  former,  lubrication  is  necessarj',  whereas  in  the 
latter,  the  presence  of  any  lubricating  matter  would  be  pi-ejudicial. 
Extending  the  latter  principle  to  the  cylindrical  form,  which  is 
merely  a  body  having  an  indefinite  number  of  sides,  it  is  evident 
that,  by  retaining  these  cylinders  apart,  by  means  of  the  elastic 
bands,  so  as  to  avoid  friction  against  each  other,  or  upon  the  journal 
or  the  bearing  surface,  a  practically  perfect  rolling  motion  will  be 
obtained,  and  it  was  contended  that  by  M.  Brussaut's  system,  the 
two  material  results  of  rapid  rotation  without  heating,  and  a  com- 
plete suppression  of  the  use  of  grease  in  all  journals  of  machinery, 
were  an-ived  at. 


SAFETY   CAGE   FOE   IIINEES. 

Mr.  Egbert  Aytocn  has  described-.to  the  British  Association  his 
invention  of  this  Cage,  the  object  of  which  is  to  save  the  lives  of 
Miners  who  may  happen  to  be  in  the  cage  at  a  time  when  the  rope 
to  which  it  is  attached  gives  way. 

It  fortunately  happens  that  almost  every  shaft  is  provided  with  a 
pair  of  strong  wooden  rods,  called  guide-rods,  which  extend  from 
top  to  bottom.  These  are  placed  on  opposite  sides  of  the  shaft  with 
the  cage  between  them.  The  latter  is  furnished  with  iron  shoes  or 
slides  at  top  and  bottom,  which  loosely  embrace  the  guide-rods  and 
constrain  it  to  keep  one  path  iu  ascending  and  descending. 

To  cause  the  cnge,  on  the  failure  of  the  winding  tackle,  to  cling 
to  these  guide-rods,  is  the  object  sought  in  all  safety  cages. 

My  plan  for  effecting  this  is  a  mere  adaptation  of  an  instrument 
well  known  to  miners — the  key  or  wrench  used  for  raising  and 
lowering  the  boring-rods.  This  little  instrument  has  never  been 
known  to  lose  its  hold.  It  supports  100  fathoms  of  rods  with  the 
same  tenacity  that  it  does  ten.  Indeed,  the  greater  the  weight  it  is 
required  to  hold,  the  firmer  is  the  gripe.  It  therefore  is  admirably 
calculated  to  support  the  cage,  which,  in  addition  to  its  own  weight 
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smd  load,  may  have  to  bear  the  weight  of  some  hundred  fathoms  of 
rope  precipitated  on  it  from  above. 

To  adapt  this  instrument  to  the  cage,  a  slight  modification  of  the 
upper  shoes  and  slides  is  all  that  is  necessary.  These  shoes  or  slides 
are,  as  usual,  two  in  number,  and  placed  on  the  opposite  sides  of 
the  cage  and  in  ojiposite  directions.  Each  of  them  has  a  single 
bolt  01  stud,  by  which  it  is  attached  to  the  cage,  and  around  which 
it  turns  ;  a  long  arm,  to  the  extremity  of  which  the  winding  chain 
is  attached ;  a  stop,  which  prevents  the  arm  from  being  pulled 
above  the  horizontal  line  ;  and  a  spring,  which  lowers  it  when  the 
winding  chain  is  slack. 

From  this  description  it  is  easily  seen  that  in  the  event  of  the 
rope  or  gearing  giving  way,  the  springs  so  tilt  the  shoes  or  slides 
that  they  immediately  seize  hold  of  the  guide-rods,  in  the  same 
manner  as  the  boring  key  in  the  hands  of  a  miner  lays  hold  of  the 
boring  rods,  and  with  the  same  tenacity  of  gripe  ;  and  although  the 
rope  should  come  down  on  the  top  of  the  cage,  the  only  effect  woulc. 
be  to  cause  the  shoes  to  dig  deeper  into  the  guide-rods,  and  thus  to 
make  the  hold  more  secure.       

IMPKOVED  MANUFACTURE  OF  STEEL. 

In  the  Y ear-Book  of  Facts,  1859,  pp.  82,  83,  we  described,  from 
the  Mechanics'  Magazine,  the  production  of  Steel  at  prices  very 
much  below  those  of  the  English  and  American  Markets,  by  the 
Damascus  Steel  and  Iron  Company.  All  the  statements  then  made 
have  been  fully  corroborated  by  the  intelligence  subsequently  re- 
ceived of  this  great  American  invention  ;  and  the  course  of  expe- 
riments since  made  has  led  to  still  more  extraordinary  results. 
The  following  details  are  from  the  Mechanics'  Blarjazine  of  the  past 
year  : — 

The  impui-ities  with  which  Mr.  Bessemer,  as  he  has  lately  in- 
formed us,  has  experienced  the  greatest  difficult}^  and  those  which 
so  long  retarded  the  progress  of  his  remarkable  invention,  were  sul- 
phur and  phosphorus  ;  and,  curiously  enough,  sulphur  and 
phosphorus  are  precisely  those  impurities  which  Mr.  Farrar,  the 
inventor  of  this  much  more  remai-kable  process,  has  more  especially 
aimed  at  removing  throughout  his  proceedings — with  how  much 
success  we  have  already  implied.  Among  the  specialities  of  the 
new  process  are,  first,  economy  of  time  in  the  manufacture  by  direct 
conversion  of  the  iron  in  the  crucible  in  three  hours,  doing  away 
entirely  with  the  tedious  process  of  cementation,  which  takes  from 
ten  to  twenty  days.  Secondly,  from  the  same  irons  as  are  used 
under  the  old  method,  the  inventor  produces  a  superior  steel 
of  a  more  uniform  chai-acter,  possessing  more  tenacity  and  duc- 
tility ;  and  from  any  given  quantity  of  iron  the  same  quantity  of  any 
required  grade  of  :.teel,  there  being  no  loss  in  the  melting.  Thirdly, 
he  purifies  iron  from  all  foreign  substances  by  means  of  chemicals, 
and  thus  makes  available  for  good  cast-steel  a  lower  grade  of  iron 
than  can  be  used  in  any  known  method.  Fourthly,  the  cost  of  pro- 
ducing any  kind  of  steel  will  be  simply  the  cost  of  the  bar-iron  used. 
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added  to  which  must  be  the  same  expense  as  is  now  attendant  upon 
producing  it  from  "blister-steel,"  i.e.,  melting,  hammering,  rolling, 
&c.  Pifthly,  the  process  has  also  the  great  advantage  of  enabling 
parties  to  make  malleable  castings  from  ordinary  wrought-iron,  or 
wrought- u'on  scrap,  a  mode  of  manufacture  which  is  peculiarly 
adapted  far  railway  carriage  wlieels,  and  other  castings  requiring 
great  strength,  both  tensile  and  other.  This  material  is  also 
adapted  for  gas  and  water-pipe  couplings,  for  which  annealed  cast- 
iron  castings  are  now  used,  and  possesses  infinitely  more  strength  ; 
it  is  likewise  suitable  for  light  ordnance  and  any  castings  under  30 
cwt.  The  patentee  does  not  claim  to  make  the  best  steel  out  of 
poor  irons.  The  two  great  enemies  of  iron  are,  as  we  have  inti- 
mated, sulphur  and  phosphorus,  which,  from  the  chemicals  used, 
pass  off  in  a  nascent  state. 

The  Damascus  Steel  and  Iron  Company  of  New  York  are  now 
making  from  tlu-ee  to  six  tons  of  best  cast-steel  per  day  out  of 
American  iron  by  this  process,  producing  finished  bar-steel  at  a  cost 
not  over  2Sl.  a  ton  of  a  quality  equal  to  that  made  here  out  of  the 
best  brands,  costing  in  iron  bar  30Z.  to  3GZ.  a  ton.  From  an  iron 
puddled  by  the  Damascus  Company  direct  from  the  ore,  and  by 
Anthracite  coal,  they  are  producing  a  steel  suthciently  good  for  the 
best  machinery  steel,  and  saws,  &c.  The  iron  costs  not  more  than 
8Z.  a  ton,  and,  when  manufactured  by  this  process,  not  more  than 
201.  a  ton. 

It  is  said  that  good  steel  cannot  be  made  of  common  iron  ;  nor 
can  that  be  done,  unless  the  iron  is  first  purified  of  foreign  sub- 
stances, and  theieby  brought  up  to  a  better  grade  of  iron,  and  better 
jidapted  for  steel  purposes.  There  are  some  irons  in  which  it  is  im- 
possible to  reach  all  the  impurities,  viz.,  those  containing  much 
arsenic  ;  with  these  the  method  would  fail  ;  but  it  is  a  fact,  that  for 
all  second  and  third  class  steels  there  is  plenty  of  English  iron,  and 
the  second  and  third  grades  of  Swedish  iron  are  good  enough  for 
the  very  best  steel.  

EXPERIMENTS   AS   TO    THE    STRENGTH    OF    WIUE    ROPE. 

Some  Experiments  have  been  made  at  the  Corporation  Testing 
"Works,  King's  Dock,  on  Wire  Rope  manufactured  by  Messrs.  Gar- 
nock,  Bibby,  and  Co.,  for  the  purpose  of  proving  the  strength  of 
steel  wire  in  comparison  with  tlie  ordinary  wire  rope  :  they  were  con- 
tlucted  under  the  superintendence  of  Mr.  Macdonald,  superin- 
tendent of  the  testing  machine,  and  witnessed  by  Captain  Cornfortb 
and  others.  The  first  piece  put  to  the  test  was  a  length  of  3 
fathoms  charcoal  wire  rope,  3  inclies  in  circumference,  which  broke 
at  13  tons — a  tension  of  I  ton  (3  cwt.  above  the  manufacturers' 
tables.  The  next  was  a  length  of  3  fathoms  of  3  inclies  ordinary 
puddled  steel  wire  rope,  which  gave  way  at  a  strain  of  13  tons 
15  cwt.  ;  and  the  last  was  a  similar  length  of  steel  wire,  but  diffe- 
rently prepared,  which  stood  a  strain  of  IG  tons  5  ewt. 
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bessemer's  impkoved  mandfacture  of  malleable  iron 
and  steel. 

Mr.  Bessemer  has  read  to  the  Institution  of  Civil  Engineers  a 
pa])er  in  which  he  details  the  progress  he  has  made  in  his  new  process 
since  lSo6,  when  it  was  first  brought  before  the  British  Association.* 

Clieniical  investigation  has  pointed  out  to  the  inventor  the  real 
source  of  difficulty,  by  showing  that,  although  the  metal  could  be 
wholly  decarbonised,  and  the  silic  can  be  removed,  the  quantity  of 
sulphur  and  phosphorus  was  but  little  affected ;  and  analysis 
showed  that  red  shortness  was  always  produced  by  sulphur,  when 
present  to  the  extent  of  j^tli  per  cent.,  and  that  cold  shortness  re- 
sulted from  the  presence  of  a  like  quantity  of  sulphur.  Steam  and 
pure  hydrogen-gas  were  tried  in  the  removal  of  the  sulphur  ;  and 
various  fluxes,  composed  chiefly  of  silicates  of  the  oxide  of  iron  and 
manganese,  were  brought  in  contact  with  the  fluid  metal  during  the 
process,  and  the  quantity  of  phosphorus  was  thereby  reduced. 
Thus  many  months  were  consumed  in  laborious  and  expensive  ex- 
perinients,  from  which  many  valuable  facts  were  elicited.  The 
successful  working  of  some  of  the  higher  qualities  of  pig  iron  caused 
a.  total  change  in  the  process,  to  which  the  eiforts  of  Messrs. 
Bessemer  and  Longsdon  were  directed.  It  was  determined  to 
import  some  of  the  best  Swedish  pig-iron,  from  which  steel  of 
excellent  quality  was  made.  It  was  decided  to  erect  steel  works  at 
Sheffield,  for  tlie  express  purpose  of  fully  developing  and  working 
the  new  process  commercially,  and  thus  to  remove  the  erroneous  im- 
pressions so  generallj' entertained  in  reference  to  the  Bessemer  process. 

In  manufacturing  tool  steel  of  the  highest  quality,  it  was  found 
preferable,  for  several  reasons,  to  use  the  best  Swedish  pig-iron,  and, 
when  converted  into-  steel  by  the  Bessemer  process,  to  pour  the  fluid 
steel  into  water,  and  afterwards  to  re-melt  the  shotted  metal  in  a 
crucible,  as  at  present  practised  in  making  blister-steel,  whereby 
the  small  ingots  required  for  this  particular  article  were  more  perfectly 
and  more  readily  made. 

There  exist  in  this  country  vast,  and  apparently  inexhaustible, 
beds  of  the  purest  ores,  fitted  for  the  process.  Of  the  Hematite  alone, 
970,000  tons  are  raised  annually,  and  this  quantity  might  be  doubled 
or  trebled,  whenever  a  demand  arose.  It  was  from  the  Hematite 
pig-iron,  made  at  the  Workington  Iron  Works,  that  most  of  the 
larger  samples  of  iron  and  steel  exhibited  svere  made.  About  1  ton 
13  cwt.  of  ore,  costing  10.s.  per  ton,  would  yield  1  ton  of  pig  metal, 
with  60  per  cent,  less  lime,  and  20  per  cent,  less  fuel,  than  were 
generally  consumed  when  working  inferior  ores  ;  while  the  furnaces 
using  this  ore  alone  yielded  from  220  to  2-10  tons  per  week,  instead 
of  say  IGO  to  ISO  tons  per  week,  when  working  with  common  iron- 
stone. The  Cleator  Moor,  the  Weardale,  and  the  Forest  of  Dean 
Iron  Works,  also  produced  an  excellent  metal  for  this  purpose. 

.  Tho  form  of  converting  vessel  which  had  been  found  most  suitable  somewhat 
resembled  the  glass  retort  used  by  chemists  for  distillation.     It  was  mounted  on 


*  See  Year-Book  of  Facts,  1857,  pp.  5—10.  , 
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axes,  and  wns  lined  -with  "  Ganister"  or  road  drift,  which  lasted  during  the  eon- 
Tersion  of  thirty  or  forty  charges  of  steel,  and  was  then  quickly  aud  cheaply 
repaired  or  renewed.  The  vessel  was  brought  into  an  inclined  position  to  re- 
ceive the  charge  of  crude  iron,  during  which  time  the  tuyeres  were  above  the 
surface  of  the  metal.  As  soon  as  the  whole  charge  was  run  in,  the  vessel  waa 
moved  on  its  axes,  so  as  to  bring  the  tuyeres  below  the  level  of  the  metal,  when 
the  process  was  at  once  brought  into  fuU  activity,  and  twenty  small,  though 
powerful,  jets  of  air  sprung  upwards  through  the  fluid  mass  ;  the  air,  expancUu^ 
in  volume,  divided  itself  into  globules,  or  burst  violently  upwards,  carrying  with 
it  a  large  quantity  of  the  fluid  metal,  which  again  fell  back  into  the  boiling  mass 
below.  The  oxygen  of  the  air  appeared,  in  this  process,  first  to  produce  the 
combustion  of  the  carbon  contained  in  the  iron,  and  at  the  same  time  to  oxydize 
the  sUicum,  producing  silicic  acid,  which,  uniting  with  the  oxide  of  iron  ob- 
tained by  the  combustion  of  a  small  quantity  of  metallic  iron,  thus  produced  a 
fluid  silicate  of  the  oxide  of  iron,  or  "  cinder,"  which  was  retained  in  the  vessel 
and  assisted  in  purifying  the  metal.  The  increase  of  temperature  which  the 
metal  underwent,  and  which  seemed  so  disproportionate  to  the  quantity  of  car- 
bon and  iron  consumed,  was  doubtless  owing,  to  the  favourable  circumstances 
tinder  which  combustion  took  place.  There  was  no  intercepting  material  to 
absorb  the  heat  generated  and  to  prevent  its  being  taken  up  by  the  metal,  for 
heat  was  evolved  at  thousands  of  points,  distributed  throughout  the  fluid,  and  when, 
the  metal  boiled,  the  whole  mass  rose  far  above  its  natural  level,  forming  a  sort 
of  spongy  froth,  with  an  intensely  vivid  combustion  going  on  in  every  one  of  its 
numberless  ever-changing  cavities.  Thus  by  the  mere  action  of  the  blast,  a 
temperature  was  attained,  in  the  largest  masses  of  metal,  in  ten  or  twelve 
minutes,  that  whole  days  of  exposure  in  the  most  powerful  furnace  would  fail  to 
produce. 

The  amount  of  dccarbonization  of  the  metal  was  regulated,  with  great  accu- 
racy, by  a  meter,  which  indicated  on  a  dial  the  number  of  cubic  feet  of  air  that 
had  passed  through  the  metal ;  so  that  steel  of  any  quality  or  temper  could  be 
obtained  with  the  greatest  certainty.  As  soon  as  the  metal  had  reached  the  de- 
sired point  (as  indicated  by  the  dial),  the  workmen  moved  the  vessel,  so  as  to 
pour  out  the  fluid  malleable  iron,  or  steel,  into  a  founder's  ladle,  which  was  at- 
tached to  the  arm  of  a  hydrauhc  cr.ine,  so  as  to  be  brought  readily  over  the 
moulds.  The  ladle  was  provided  with  a  fire-clay  plug  at  the  bottom,  the  raising 
of  which,  by  a  lever,  allowed  the  fluid  metal  to  descend  in  a  clear  vertical  stream 
into  the  moulds,  which  were  thus  successively  filled. 

The  casting  of  large  masses  of  a  perfectly  homogeneous  malleable 
metal,  into  any  desired  fona,  rendered  unnecessary  the  tedious, 
expensive,  and  uncertain  operation  of  welding,  now  employed.  The 
extreme  toughness  and  extensibility  of  the  Bessemer  iron  was  proved 
by  the  bending  of  cold  bars  of  iron  3  inches  square,  under  the 
hammer,  into  a  close  fold,  without  the  smallest  perceptible  rupture 
of  the  metal  at  any  part.  An  iron  cable,  consisting  of  four  strands 
of  round- iron  li  inch  diameter,  was  so  closely  twisted,  while  cold, 
as  to  cause  the  strands,  at  the  point  of  contact,  to  be  permanently 
imbedded  into  each  other.  The  steel  and  iron  boiler-plates,  left 
without  shearing,  and  with  their  ends  bent  over  cold,  also  afforded 
ample  evidence  of  the  extreme  tenacity  and  toughness  of  the  metal  ; 
■while  the  clear,  even  surface  of  the  railway  axle  and  piece  of 
malleable  iron  ordnance,  were  examples  of  the  perfect  freedom  from 
cracks  and  flaws,  or  hard. 

The  reduction  in  the  cost  of  plates  for  boilers  and  for  ship- 
building, by  the  new  process,  was  so  great  as  to  be  less  troublesome, 
less  expensive,  and  less  wasteful  of  the  material,  to  make  plate.s 
weighing  from  10  to  20  cwt.,  than  to  produce  smaller  ones  by  the 
old  process. 

By  the  Bessemer  process,  also,  masses  of  malleable  iron  and  steel 
may  be  formed  for  the   heaviest  ordnance,  without   any  welding 
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togetliei-  of  separate  slabs,  or  the  more  costly  mode  of  building  up 
the  gun  with  pieces  accui'ately  turned  and  fitted  together.  Wrought- 
iron  ordnance  has  been  produced,  as  in  the  Mersey  gun,  but  the 
time  required  to  make  it,  and  its  immense  cost,  manifestly  rendered 
it  still  a  great  desideratum  to  produce  guns  rapidly  and  cheaply,  of 
a  material  equal  to,  or  greater  in  tensile  strength,  than  wrought- 
iron,  and,  if  possible,  free  from  the  liability  which  that  material  had, 
to  flaws  and  to  deterioration,  during  its  long  exposure  to  a  welding- 
heat.  It  was  believed  that  the  Bessemer  process  supphed  this  desi- 
deratum ;  as  masses  of  cast  malleable  metal  could  be  produced  of 
10  or  20  tons  in  weight  in  a  single  piece,  and  two  or  three  such 
pieces  might  be  conveniently  made,  by  the  same  apparatus,  in  one 
day.  The  metal  so  made  might  be  either  soft  malleable  iron  or  soft 
steel.  In  order  to  prove  the  extreme  toughness  of  such  iron,  and 
the  sti-ain  to  which  it  might  be  subjected,  without  bursting,  several 
cast  and  hammered  cylinders  were  placed  cold  under  the  steam 
hammer,  and  were  crushed  down,  without  the  least  tearing  of  the 
metal,  as  was  shown  by  the  samples  exhibited.  Three  cylinders 
were  drawn  from  a  round  cast-iron  ingot  of  only  2  inches  greater 
diameter  than  the  finished  cylinder,  and  in  the  precise  way  in 
which  a  gun  would  be  treated  ;  they  might,  therefore,  be  considered 
as  short  sections  of  an  ordinary  9-pounder  field-piece.  The  tensile 
strength  of  tlie  samples,  as  tested  at  the  Koyal  Arsenal,  was 
64,56(3  lbs.  per  square  inch,  while  the  tensile  strength  of  jDieces  cut 
from  the  Mersey  gun,  gave  a  mean  of  50,624  lbs.  longitudinally, 
and  43,339  lbs.  across  the  grain  ;  thus  showing  a  mean  of  17,550  lbs. 
per  square  incli  in  favour  of  the  Bessemer  iron. 

Conical  masses  of  this  pure  tough  metal,  of  from  5  to  10  tons  in 
weight,  could  be  procured  at  Woolwich  at  61.  12s.  per  ton,  inclusive 
of  the  cost  of  fining- iron,  carriage,  re-melting,  waste  in  the  process, 
labour,  and  engine  power. 

If  it  was  desired  to  produce  ordnance  by  merely  casting  the  metal, 
the  ordinary  founding  process  might  be  employed,  with  the  simple 
difference  that  the  iron,  instead  of  running  direct  from  the  melting 
furnace  into  the  mould,  must  first  be  run  into  the  converting  vessel, 
where  in  ten  minutes  it  would  become  steel,  or  malleable  iron,  as 
was  desired,  and  the  casting  might  then  talie  place  in  the  ordinary 
manner.  Mr.  Bessemer  exhibited  in  proof,  a  small  piece  of  ordnance, 
being  the  first  gun  that  was  ever  made  in  malleable  iron  without  a 
weld  or  joint. 

The  new  process  is  rapidly  extending  itself  over  Europe.  The 
firm  of  Daniel  Elfstrand  and  Co.,  of  Edsken,  in  Sweden,  has 
made  several  hundred  tons  of  excellent  steel  by  the  Bessemer  pro- 
cess. Four  other  establishments  are  making  arrangements  to  use  the 
process,  and  the  authorities  in  Sweden  have  pronounced  in  favour  of  tiie 
process.  A  large  steel  circular  saw  plate,  exhibited  by  Mr.  Bes- 
semer, was  made  by  Mr.  Goranson,  of  Geffle,  in  Sweden,  the  ingot 
being  cast  direct  from  the  fluid  metal,  within  fifteen  minutes  of  its 
leaving  the  blast  furnace.* 

*  See  a  notice  of  the  progress  of  the  Bessemer  in-ocess  on  the  Coutiueiit,  in  the 
Year-Booh  of  Facts,  1859,  pp.  83,  SI. 
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That  tlie  process  admitted  of  further  improvement,  aud  of  a  vast 
extension  beyond  its  present  limits,  the  author  had  no  doubt  ;  but 
those  steps  in  advance  would,  he  imagined,  result  chiefly  from  the 
experience  gained  in  the  daily  commercial  working  of  the  process. 
Hitherto  it  had  been  brought  into  its  present  practical  and  com- 
mercial state,  without  recourse  to  any  of  tiie  numerous  inventions 
■which  were  supposed  by  the  several  authors  to  be  essential  to  the 
success  of  the  system  ;  but  any  real  improvement  that  might  be 
brought  forward,  would  be  cordially  received  aud  encouraged. 


THE   BTKENGTH   OF   WROUGHT-IEON   AND   STEEL. 

The  following  condensed  abstract  of  a  first  set  of  experiments, 
made  by  Messrs.  Robert  Napier  and  Sons,  on  the  strength  of 
Wrought-Iron  and  Steel,  was  communicated  to  the  British  Associa- 
tion at  the  Aberdeen  meeting  by  Professor  W.  J.  Macquorn  Ean- 
kine,  C.E,,  LL.D.,  &c.  The  experiments  to  which  this  abstract 
relates  form  the  first  set  of  a  long  series  now  in  progress  by  Messrs. 
Robert  Napier  and  Sons,  the  details  being  conducted  by  their  assistant, 
Mr.  Kirkaldy.  The  whole  results  are  now  in  the  course  of  being 
printed  in  exicnao,  for  publication  in  tlie  Transactions  of  the  Institu- 
tion of  Engineers  in  Scotland. 

The  present  abstract  is  all  that  it  has  been  found  practicable  to 
prepare  in  time  for  the  meeting  of  the  British  Association,  and,  not- 
withstanding its  brevity  and  extreme  condensation,  it  is  believed 
that  the  results  which  it  shows  will  be  found  of  interest  and  import- 
ance. It  gives  the  tenacit}',  and  the  ultimate  extension,  when  on 
the  point  of  being  torn  asunder,  of  the  strongest  and  the  xceakest  kinds 
of  iron  and  steel  from  each  of  the  districts  mentioned.  Each  result 
is  the  mean  of  four  experiments  at  least,  and  sometimes  of  many 
more. 

The  detailed  tables  will  show  many  more  particulai-s,  and  especially 
the  contraction  of  the  bars  in  transverse  area  along  their  length 
generally,  owing  to  "drawing  out,"  and  the  still  greater  contraction 
at  the  point  of  fracture.  The  experiments  now  complete  were  all 
made  with  loads  applied  gradually.  Experiments  on  the  effect  of 
suddenly  apphed  loads  are  in  progress. 

Table  A.— Iron  Babs.  Ultimate 

Tenacity    extension  in 
iu  lbs.  per      decimals 
sq.  inch.      of  length. 

Yorkshire:  strongest 62886    ...    0-2o6 

„  weakest        60075     ...     0-205 

(forged) 66393     ...     0-202 

StaiTordshire :  strongest 62231     ...    0-223 

weakest 56715     ...    0225 

West  of  Scotland  :  strongest 64795     ...     0-173 

„  weakest 56655     ...     0-191 

Sweden:  strongest 48233    ...    0-26-i 

weakest 47S55     ...    0278 

Eussia  :    strongest 56805     ...     0-153 

weakest -19561.    ...    0-133 
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Table  B.— Iko:t  Plates.  Ultimate 

Tenacity    extension  in 
in  lbs.  per     decimals 
sq. inch.      of  length. 
Yorkshire :  strongest  lengthwise    ....    56005     ...    0'141 

„  weakest  lengthwise 52000     ...     0131 

,,  strongest  crosswise 50515     ...     0'093 

„  weakest  crosswise 46221     ...    0076 

KoTE. — The  strongest  lengthwise   is  the 
weakest  crosswise,  and  vice  versa. 

Table  C. — Steel  Babs. 
Steel  for  tools,  rivets,  &c. :  strongest  .    .     .132909    ...    0-0.54 
„  „  weakest      .     .     .  101151     ...     0-108 

Steel  for  other  purposes :  strongest      .     .     .    92015    ...    0-153 
„  ,,  weakest   ....     71-186     ... 

Table  D. — Steel  Plates. 

Strongest  lengthwise 94289    ...  0-0571 

Weakest  lengthwise 95594     ...  0-1986 

Strongest  crosswise 96308     ...  0-0964 

Weakest  crosswise 69016    ...  0-1964 

Note.— The  strongest  and  weakest  lengthwise  are  also  re- 
spectively the  strongest  and  weakest  i 


CAST-IROX   ARCHES. 

At  the  Institution  of  Civil  Engineers  has  been  read  an  "Account 
of  Experiments  upon  Elliptical  Cast-iron  Arches,"  by  Mr.  T.  F. 
Chappe. 

These  experiments  were  undertaken  at  the  request  of  Mr.  W.  H. 
Barlow,  M.  Inst.  C.E.,  for  the  purpose  of  a.scertaining,  practically, 
the  safe  load  to  which  elliptical  cast-irou  arches  might  be  subjected, 
as  well  as  the  most  economical  distribution  of  the  metal.  The  in- 
trados  of  the  arches  was,  in  all  cases,  a  segment  of  au  ellipse,  in 
order  to  obtain  the  greatest  headway  at  the  haunches.  The  experi- 
ments were  in  each  case  conducted  upon  two  ribs,  placed  two  feet 
apart  from  centre  to  centre,  and  resting  on  cast-iron  abutment  pieces, 
keyed  up  tight  against  the  springings.  Diagonal  stays  and  longitu- 
dinal struts  were  also  introduced  to  prevent  lateral  motion. 

The  first  experiment  was  made  upon  a  model,  one-fourth  the  real 
size,  of  one  arch  of  a  bridge  intended  to  be  erected  over  the  river 
Trent,  near  Newark.  The  (model)  arch  had  a  clear  span  of  14  feet 
6  inches,  and  a  rise  of  16  inches  ;  a  camber  of  ^  of  an  inch  being- 
given  in  fixing  the  halves  together.  The  sectional  area  of  the  arch 
at  the  crown  was  2  •■13  inches — that  of  the  curved  rib  near  the 
springing  two  inches — about  midway  between  the  springing  and  the 
crown,  1-75  inch,  and  of  the  spandril,  1-34  inch.  The  weight  of 
each  arch  was  1  cwt.  2  qrs.  22  lbs. 

The  other  experiments  were  made  upon  a  model,  one-sixth  the  real 
size,  of  an  arch  erected  over  the  Gloucester  and  Stonehouse  and 
Great  Western  Railways,  at  Standish,  six  miles  from  Gloucester. 
The  dimensions  of  the  model  were,  sj>an,  13  feet  lOf  in.,  and  rise 
1  foot  10  in.  The  sectional  area,  at  the  crown,  was  1-25  inch,  of  the 
curved  rib  near  the  springing,  I'OoS  inch,  about  midway  between 
the  springing  and  the  crown,  0-993  inch,  about  the  middle  of  the 
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upper  rib,  O'SSS  inch,  and  of  the  spandril,  0'57  inch.     The  weight 
of  each  arch  was  3  qrs.  26  lbs. 

.    The  following  pressures  were  given  as  those  to  which  the  arclies 
were  subjected  in  these  experiments  :— 
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In  the  first  experiment,  tlie  ultimate  pressure  was  not  reached. 
In  the  second  and  third  experiments,  one-half  arch  was  out  of  line 
laterally,  beyond  what  would  be  permitted  in  practice,  and  was 
wanting  in  that  assistance  which  would  have  been  afforded,  in  the 
number  of  ribs  required  for  the  width  of  a  bridge,  so  that  the  ultimate 
pressures  indicated  were  below  what  such  arches  might  be  estimated 
to  bear.  This  was  also  the  case  in  the  two  last  experiments,  in  which 
the  castings  were  faulty,  and  the  tests  were  such  as  were  not  likely 
to  occur  in  practice.  It  was  thought  that  cast-iron  arches,  of  the 
form  experimented  upon,  might  safely  be  considered  capable  of 
bearing  a  pressure  of  between  eight  and  ten  tons  per  square  inch  of 
section.  From  the  position  of  the  fractures,  it  was  believed  that  the 
spandrils  were  too  weak  in  proportion  to  the  size  of  the  arches. 

The  communication  was  accompanied  by  several  tables,  showing 
the  deflections  on  tlie  application  of  the  different  loads. 


LARGE   inON  rORGINGS. 

Me.  K.  Mallet  has  read  to  the  Institution  of  Civil  Engineers 
a  paper  "On  the  Co-efficients  of  Elasticity  and  of  Rupture,  in 
Wrought-Iron,  in  relation  to  tlie  volume  of  the  metallic  mass,  its 
metallurgic  treatment,  and  the  axial  dix-ection  of  its  constituent 
Crystals." 

Iron  was  formerly  entirely  worked  under  tilt-hammers ;  the  process 
of  roUing  was  then  introduced,  and  now,  in  consequence  of  modern 
engineering  requirements,  masses  of  iron,  of  considerable  magnitude, 
were  produced  by  faggoting  together,  under  heavy  forge  hammers, 
from  large  numbers  either  of  bars,  or  slabs  grouped  together.  The 
masses  were  not,  however,  found  to  possess  ultimate  strength  in 
proportion  to  the  number  of  bais  of  which  they  were  composed  ;  in 
fact,  it  appeared  that  the  strength  of  the  mass  became  less  in  some 
proportion  as  the  bulk  became  greater.  This  was  admitted  as  a  fact, 
but  no  one  had  hitherto  attempted  to  show  experimentally  what 
function  of  the  magnitude  was  the  strength  of  a  given  kind  of  iron. 
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manufactured  in  a  given  manner  ;  or  how  tlie  same  forged  mass, 
when  very  large,  diflered  in  strength  in  different  directions  with 
reference  to  its  form  ;  or  how  the  mechanical  part  of  tlie  process  of 
manufacture  of  the  same  iron  affected  its  actual  strength,  either  as 
a  rolled  bar,  or  as  a  forged  mass. 

Addressing  himself  to  this  investigation,  the  author  dealt  generally 
with  three  points  of  the  inquiry — viz., 

1st  deg.  What  difference  did  the  same  large  bars  of  unwrought 
iron  alFoi-d  to  forces  of  tension  and  of  compression,  when  prepared 
by  rolling,  or  by  hammering  under  the  steam-hammer  ? 

2nd  deg.  How  much  weaker,  per  unit  of  section,  was  the  iron  of 
very  massive  hammer  forgings,  tlian  the  original  iron  bars  of  which 
the  mass  was  composed  ? 

3rd  deg.  Wliat  was  the  average,  or  safe  measure  of  strength,  per 
unit  of  section,  of  the  iron  composing  such  very  massive  forgings,  a& 
compared  with  the  acknowledged  mean  strength  of  good  British 
bar  iron  ? 

(We  have  not  space  for  the  illustrative  details.) 

Hence  was  deduced  the  conclusion,  tliat  practically  the  iron  of 
very  heavy  shafts,  forged  guns,  huge  cranks,  and  other  similar 
masses,  might  be  expected  to  become  permanently  set  and  crippled, 
at  a  trifle  above  7  tons  per  square  inch,  and  to  give  way  by  fracture, 
at  about  15  tons  per  square  inch  by  tension,  and  to  completely  lose 
form  at  pressures  of  from  15  to  13  tons  per  square  inch.  Therefore 
it  followed  that,  allowing  a  deduction  of  one-iialf,  as  sanctioned  by 
I^ractice,  from  the  elastic  limits  of  tension  and  of  pressure,  for  the 
margin  of  safety,  the  iron  of  such  forged  masses  should  not  be  trusted 
for  impulsive  strains  exceeding  about  If  ton  per  square  inch  of 
tension,  and  about  4i  tons  per  square  inch  of  pressure,  or  for  passive 
tensile  strains  of  3^  tons  per  square  inch,  or  for  passive  pressure 
beyond  9  tons  per  square  inch. 

The  whole  of  the  following  evening  meeting  was  devoted  to  the 
discussion  of  the  above  important  investigation. 


IMPROVED   METALLIC   SHIPS. 

Mr.  J.  Scott  Eussell,  the  builder  of  the  Great  Eastern,  has 
patented  a  novel  kind  of  Metallic  Ship,  designed  apparently  to 
obviate  the  fouling  to  which  the  bottoms  of  iron  vessels  are  subject. 
His  invention  consists  in  constructing  the  framing  of  the  ship  of 
angle  and  otiier  bars,  made  of  yellow  or  Muutz's  metal ;  and  in 
plating  the  framing  with  sheets  of  a  like  metal  ;  and  also  in  plating 
the  frames  of  ships  constructed  of  angle-iron,  or  other  bars  of  iron, 
with  sheets  of  yellow  or  Muntz's  metal.  The  sheets  of  such  yellow 
or  Muntz's  metal  are  to  be  fastened  to  each  other  and  to  the  framing 
by  rivets  of  the  same  metal.  The  cutwaters  also,  and  the  stern  and 
rudder  posts,  and  other  parts  of  the  framing  of  ships  and  vessels,  as 
well  as  the  rudders,  are  to  be  by  preference  of  Muntz's  or  yellow 
metal.  For  these  purposes  it  is  believed  that  the  best  compound  or 
alloy  consists  of  about  60  parts  of  the  best  copper,  and  40  parts  of 
tlie  best  spelter  :  but  such  proportions  may  be  varied,  as  is  well 
known,    within    moderate   limits.       "It   is    preferred,"    says    Mr. 
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Eussell,  "to  construct  the  frame  of  a  ship  or  vessel  of  the  yeHow 
metal,  and  to  combine  therewith  sheets  of  like  metal ;  but  I  have  by 
experiment  ascertained  that  the  particular  alloy  of  copper  and  zinc 
above  mentioned,  is  so  near  iron  in  its  electrical  character,  as  not  to 
act  largely  thereon  when  the  two  are  placed  in  contact  in  sea  water, 
and  therefore  that  in  constructing  a  ship  or  vessel,  a  frame  of  iron 
may  advantageously  be  plated  over  with  sheets  of  yellow  or  Muntz's 
metal,  whilst  sheets  of  copper  are  wholly  unsuited  for  the  purpose." 
Mr.  Russell,  in  his  specification  of  the  invention,  further  says  : — 
"  The  frame  of  a  vessel  when  of  yellow  or  Muntz's  metal,  I  construct 
of  any  convenient  form,  as  when  iron  is  employed,  and  employ  a 
similar  section  of  metal  both  in  form  and  size.  The  yellow  or 
Muntz's  metal  is  brought  to  the  section  required  by  rolling,  just  as 
is  the  case  witli  iron,  and  it  is  worked  in  a  similar  manner.  The 
sternposts  and  other  parts,  which  in  iron  ships  are  forged,  I  prefer 
when  yellow  or  Muntz's  metal  is  used  to  cast  to  form.  The  plating 
of  yellow  or  iluntz's  metal  I  make  of  the  same  thickness  as  when 
iron  is  used,  and  it  is  secured  to  the  frame  by  rivets  of  yellow  or 
Muntz's  metal,  which  are  worked  in  a  similar  manner  to  iron  rivets, 
but  care  should  be  taken  not  to  heat  the  rivets  too  highly,  and  not 
to  kee]i  them  heated  longer  than  is  necessary.  When  an  iron  frame 
is  to  be  plated  with  yellow  or  Muntz's  metal,  it  is  to  be  constructed 
as  if  an  iron  plating  were  to  be  employed,  and  the  yellow  or  Muntz's 
metal  plates  should  be  of  a  thickness  such  as  is  usual  for  plating 
ships  with  iron."  

DIVIDIXG    METALS    BY    ROTATION. 

A  COMMUNICATION  has  been  made  to  the  Society  of  Civil  Engineers 
of  Paris,  relative  to  a  new  method  of  obtaining  Metals  in  a  Finelj'- 
divided  state  by  means  of  Rotation — in  fact,  in  a  manner  similar  to 
that  which  has  been  used  for  the  production  of  small  shot.  In  the 
present  instance  the  machinery  employed  consists  of  a  disc  of  fire- 
clay mounted  on  a  vertical  axis,  and  made  to  revolve  at  the  rate  of 
2000  turns  a  minute.  The  metal  is  allowed  to  fall  in  a  state  of  fusion 
upon  this  disc,  and  is  thrown  off  in  the  form  of  powder,  which  is 
cold  before  it  reaches  the  ground  or  receptacle.  The  powder  of  lead 
thus  obtained  is  proposed  to  be  used  in  the  production  of  masticot, 
or  yellow  oxide  of  lead  ;  for  this  purpose  the  powder  is  damped,  and 
then  heated  to  a  moderate  degree,  when  the  surface  of  each  atom  at 
once  becomes  covered  with  the  protoxide,  which  is  removed  by- 
washing,  and  the  process  repeated.  By  the  addition  of  acid,  white 
lead  may  in  like  manner  be  produced.  An  experiment  was  made 
wdth  the  apparatus  upon  iron,  but  that  metal  retained  its  heat  too 
long  to  permit  the  division  to  take  place  during  the  time  the  molten 
metal  remained  in  the  air  ;  it  was  suggested,  however,  that  fine  iron 
might  be  produced  for  special  purposes  by  submitting  it  to  the  action 
of  the  machine,  in  order  to  disengage  from  it  sulphur,  phosphorus, 
and  other  foreign  matters  before  moulding.  The  President  of  the 
Society  objected  that  the  rotating  action  of  the  foreign  bodies  con- 
tained in  tiie  iron  could  only  be  effected  at  the  cost  of  the  combustion 
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of  a  portion  of  the  iron  itself,  as  occurred  in  casting,  and  also, 
as  he  stated,  happened  in  the  case  of  Mr.  Besseraer's  apparatus.- — 
Mechanics'  Magazine.  

NEW   MODE   OF   JOINING   PIPES. 

Mr.  Siemens  has  exhibited  at  the  Institution  of  Civil  Engineers 
a  machine  of  his  invention,  manufactured  by  Messrs.  Guest  and 
Chrimes,  for  Joining  lead  and  other  Pipes  by  pressure  only.  The 
machine  consisted  of  a  strap  of  wrought-iron  in  the  shape  of  the 
letter  V,  and  of  three  dies,  two  of  vvhicii  were  free  to  slide  upon  the 
inclined  planes,  while  the  third  was  pressed  down  upon  them  by 
means  of  a  screw  passing  through  a  moveable  cross- head,  embracing 
the  sides  of  the  open  strap.  The  pipes  to  be  joined  were  placed  end 
to  end,  and  a  collar  of  lead  was  slipped  over  them.  The  collar  was 
then  placed  between  the  three  dies,  and  the  pressure  was  applied,  by 
means  of  a  screw -key,  until  the  annular  beads  or  rings  projecting 
from  the  internal  surface  of  the  dies  were  imbedded  into  the  lead  collar. 
The  machine  was  then  removed,  and  a  joint  was  formed,  capable  of 
resisting  a  hydraulic  pressure  of  1100  feet.  The  security  of  the  joint 
was  increased  by  coating  the  surfaces,  previously  to  their  being 
joined,  with  white  or  red  lead.  The  advantages  claimed  for  this 
method  of  joining  lead  or  other  pipes  over  the  ordinary  plumber's 
joint,  were  the  comparative  facility  and  cheapness  of  execution,  as 
the  co.st  of  a  joint  of  this  description  was  said  to  be  only  about  one- 
third  or  one-foui-th  that  of  the  plumber's  joint.  A  machine  of  a 
similar  description  was  also  used  for  joining  telegraphic  line  wires,  a 
specimen  of  which  was  likewise  exhibited  by  Mr.  Siemens. 


SPIRAL  DRIVING  NAILS   AND   BOLTS. 

Mr.  M.  Vi'iGRET,  of  Exeter,  has  patented  an  invention,  which  he 
calls  the  "Patent  improved  Twisted  or  Spiral  Fluted  Driving 
Articles."  Nails  made  on  this  principle  prevent  starting,  and  are 
said  to  be  readily  driven  or  twisted  out,  and  they  require  no  hole  to 
be  previously  made.  The  idea  seems  to  be  a  decidedly  good  one. 
The  di-iving  of  such  fluted  nails  and  bolts  into  wood,  reminds  one  of 
the  way  in  which  the  Armstrong  bolts  are  driven  through  the  rifled 
interior  of  the  cannon,  only  in  this  case  the  rotation  of  the  bolt  is 
effected  by  the  fluting  of  the  bolt  itself,  and  not  by  any  rifling  of  holes 
in  the  wood.  

FILE- CUTTING  MACHINERY. 

Mr.  F.  Preston  and  Mr.  W.  M'Gregor  have  patented  certain 
improvements,  consisting — 1,  in  a  mode  of  constructing  the  socket 
and  joint  of  the  chisel-holder  in  combination  with  a  spring  applied 
to  the  tail  of  the  chisel-holder  ;  2,  in  holding  the  chisel  rigirily 
between  the  jaws  of  a  vice  or  clamp  forming  the  chisel-ljolder,  the 
chisel  being  held  in  its  place  in  the  vice  or  clamp  by  a  pin,  key,  or 
a  cottar  ;  3,  in  so  constructing  the  cam  for  working  the  screw  by 
which  the  table  is  moved,  that  after  the  table  has  been  moved  the 
necessary  distance  for  cutting  a  fresh  tooth,    the  action  of  the  cam 
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imparts  a  slight  forward  pressure  on  tlie  table  until  the  blow  of  the 
hammer  has  been  given  ;  4,  in  the  application  of  a  friction  clip  or 
bi-ake  to  the  screw  by  which  the  table  is  moved  :  5,  in  the  applica- 
tion of  a  loose  weight  or  weights  to  the  top  of  the  hammer  ;  6,  in 
supporting  the  chisel- holder  in  a  slide,  in  order  that  the  chisel  may 
be  raised  off  the  file  in  a  line  parallel  to  the  cut. 

Messrs.  Greenwood  and  Batley,  of  Leeds,  have  recently  imported 
a  patent  File-cutting  Machine  from  France.  The  file  is  placed  upon 
a  self-adjusting  bed,  capable  of  being  turned  in  any  direction,  and 
the  chisel  or  cutting  instrument  is  fixed  in  a  vertical  slide,  acted  on 
by  a  spring,  and  giving  about  a  thousand  blows  per  minute.  The 
machine  is  under  the  control  of  the  workman,  and  occupies  very 
little  room  :  it  is  said  that  it  produces  better  files  than  can  be  made 
by  hand  labour,  and  will  do  ten  or  twelve  times  as  much  work  as 
an  ordinary  skilled  workman.  The  machine  is  already  in  operation 
in  France  and  Belgium.  ^^_^_ 

MANUFACTURE   OF   CAPSULES. 

Mr.  W.  MUNEO  has  patented  a  new  manufacture  of  Capsules 
and  other  metallic  articles.  He  first  prepares  a  sulphate  of  tin  by 
placing  1  lb.  of  tin  cut  into  thin  strips  in  a  bottle  containing  '2 
quarts  of  water ;  to  this  he  adds  3  lbs.  of  muriatic  acid.  He  then 
filters  the  same  through  Dutch  filtering  paper  into  a  vessel  capable 
of  holding  5  gallons  of  water.  When  the  solution  of  tin  is  fil- 
tered, he  adds  to  it  as  much  soft  water  as  will  make,  when  mixed, 
3  gallons  of  the  solution.  He  then  dissolves  28  ounces  of  common 
soda  in  2  gallons  of  warm  water,  and  pours  it  gently  into  the  tin 
solution,  v;hen  a  white  carlwnate  of  tin  will  be  precipitated.  He 
then  empties  the  vessel  and  washes  the  carbonate  of  tin  in  water  and 
filters  it  through  cotton,  so  that  it  becomes  a,thick  paste,  which  he 
returns  to  the  vessel  previously  used  and  emptied,  and  by  mixing 
with  it  3  gallons  of  water  he  brings  the  solution  of  tin  into  a  fine 
cream-like  condition.  He  then  takes  2  lbs.  of  sulphuric  acid,  di- 
luted in  2  gallons  of  water,  and  stirs  the  same  into  the  previously 
prepared  solution  of  tin,  and  thus  a  sulphate  of  tin  will  be  pro- 
duced. Having  obtained  the  sulphate  of  tin  he  then  places  so  much 
as  may  be  required  of  it  in  a  trough  of  wood  or  stone  of  a  galvanic 
batter}'.  He  then  takes  pieces  of  the  same  size  of  the  tin  and  of  the 
lead,  well  cleaned  on  the  surface,  and  places  them  in  the  trough 
face  to  face,  the  tin  to  be  on  the  copper  wire  and  the  lead  on 
the  zinc  wire  of  the  galvanic  battery,  by  which  means  and  by 
the  action  of  the  galvanic  battery- — using  to  create  the  force  1 
part  of  sulphuric  acid  to  14  parts  of  water —the  lead  will  become 
coated  with  tin  to  any  thickness  required,  and  the  combined  metal 
may  then  be  rolled  down  to  a  suitable  thinness  by  ordinar}"-  flattening 
rollers  or  other  suitable  means.  The  sheets  so  produced  may  then 
"be  made  into  capsules,  &c. — Mcclianks  Magazine. 


STEEL  BELL-CASTIXG. 

Messes.  Natloe,  Vickees,  and  Co.,  of  Millsands,  have  lately 
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cast  tlie  Largest  Steel  Bell  which  has  yet  been  produced  in  Sheffield. 
The  bell,  which  was  designed  by  Mr.  Roddewig,  the  engineer  of  the 
firm,  is  to  be  used  as  a  fire-alai-m  bell  in  the  city  of  San  Francisco. 
A  large  iron  vessel,  plugged  at  the  Ijottom,  says  the  Sheffield  Inde- 
pendent, was  placed  in  the  pit,  above  the  mould,  to  act  as  a  funnel, 
and  the  molten  steel  was  poured  into  it  from  the  crucibles.  The 
moment  that  part  of  the  process  was  finished,  the  plug  was  drawn 
from  the  bottom  of  the  funnel  by  means  of  a  crane.  The  fiery 
liquid  then  ran  into  the  mould  in  a  copious  and  uninterrupted  stream, 
and  the  work  of  casting  was  complete.  When  the  metal  was  suffi- 
ciently cooled  to  permit  of  an  examination,  it  was  found  that  all  had 
gone  right,  and  that  the  casting  was  perfectly  sound.  The  weight 
is  2  tons  12  cwt.,  or  5824  lbs.,  and  the  dimensions  are — Height,  5 
feet  3  inches  ;  diameter  at  the  mouth,  6  feet  2  inches  ;  thickness  at 
the  sound-bow  (where  the  clapper  strikes),  4^  inches.  Messrs. 
Naylor,  Vickers,  and  Co.  cast  their  first  bell  in  1855,  and  have 
since  turned  out  1300.  Steel  is  considerably  cheaper  than  "  bell- 
metal,"  and  also  stronger,  so  that  a  much  smaller  weight  suffices  for 
any  required  result,  thus  making  the  diff'erence  between  the  price  of 
the  two  kinds  of  bells  even  greater  than  is  represented  by  the 
difference  in  the  cost  of  material  per  weight. 


BRONZE   DECIMAL   COINAGE   FOE   CANADA. 

This  new  Coinage  has  been  completed  at  Her  Majesty's  Mint, 
and  is  of  a  highly  artistic  character.  The  new  Canadian  one  cent  is 
not  only  a  representative  of  value,  but  of  measure  and  weight.  In 
value  it  is  precisely  the  100th  part  of  the  American  dollar,  or  l-24th 
of  the  English  shilling.  Its  Aveight  is  the  100th  of  a  pound  avoir- 
dupois, and  its  diameter  is  exactly,  mathematically,  1  inch,  or 
l-12th  of  a  foot.  It  is  easy  to  see  the  value  of  these  arrangements. 
On  many  occasions  the  coir.s  might  be  used  in  lieu  of  avoirdupois 
weights,  or  as  substitutes  for  the  carpenters'  rule  and  compasses,  as 
well  as  for  the  circulating  medium.  It  is  perhaps  the  most  scienti- 
fically contrived  coinage,  therefore,  in  existence.  It  is  chaste  in 
appearance,  well  engraved,  and,  being  much  harder  than  copper,  will 
wear  well.  Twenty  tons  of  these  unique  coins  have  been  despatched 
to  Upper  and  Lower  Canada. 

More  than  three  millions  of  twenty,  ten,  and  five  cents,  equal  in 
weight  and  value  to  the  French  franc,  half,  and  quarter-franc,  bad 
already  been  despatched.  The  bronze  used  is  a  mixture  of  copper, 
tin,  and  zinc — in  the  proportions  of  95,  4,  and  1 — and  this  gives  a 
metal  harder  and  more  durable  than  copper  alone.  The  pieces  are, 
in  comparison  with  our  own  copper  currency,  thinner  and  larger  in 
diameter.  For  instance,  farthings  are  fths  of  an  inch  in  diameter, 
and  there  are  96  of  them  to  the  lb.  avoirdupois  ;  but  the  Canadian 
one  cents  are  just  an  inch  across,  and  there  are  100  of  them  to  the 
lb.  When  it  is  considered,  too,  that  they  are  current  at  the  same 
value  as  the  halfpenny,  the  economy  of  metal  becomes  at  once  appa- 
rent. The  design  of  the  obverse  is  chaste  and  pretty.  Her 
Majesty's  portrait,  with  the  legend,  Victoria,  Begina  Dei  Gratia, 
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Canaba,  surrounded  by  an  undulating  wreath  of  maple  leaves, 
comprises  it.  The  reverse  has  a  similar  wreath,  with  the  words, 
"  One  Cent,"  and  the  date,  "  1859,"  in  the  centre. 

Meanwhile,  there  is  little  chance  of  the  proximate  adoption  of 
decimal  coinage  for  England.  Lord  Overstone  by  objecting  with  all 
the  might  of  his  authority  to  the  introduction  of  the  liecimal  system 
may  be  said  to  have  delayed  improvement  in  this  particular  direction 
sine  die.  Tlie  Decimal  Coinage  Commission  has  done  much  to  en- 
lighten the  public  as  to  the  practicability  of  the  decimal  system  of 
weights,  measures,  and  notation,  but  apparently  mucli  more  remains 
to  be  done. — Mechanics'  Magazine. 


INTENDED  NEW  COPPER  OR  BRONZE  COINAGE. 

It  is  known  that  the  Government  intend  to  issue  a  new  Coinage 
of  a  Bronze  alloy,  to  replace  the  existing  copper  coinage  ;  and  we 
may  now  state  tliat  the  arrangements  have  advanced  so  far  that  in 
Manchester  there  have  been  constructed  the  engines  to  drive  the 
stamping  presses  to  l)e  used,  and  also  the  boilers  needed  for  that 
purpose.  The  engines  and  boilers  have  been  made  by  Messrs.  E. 
Ormerod  and  Son,  of  the  St.  George's  Iron-woiks,  Chester-road, 
Hulme.  The  latter  have  already  been  forwarded  to  their  destination, 
and  the  former  will  speedily  follow.  That  destination  is  the  works 
of  Messrs  H.  Heaton  and  Sons,  of  Birmingham,  who  have,  we  are 
told,  executed  all  the  copper  coins  struck  for  this  country  for  many 
years,  and  who  also  successfully  competed  for  the  execution  of  the 
new  French  currency  issued  by  Napoleon  III.  The  pair  of  engines 
are  upon  an  improved  direct  action  principle,  and  of  50-horse 
power  ;  some  patented  arrangements  of  Mr.  W.  B.  Johnson  (who  is 
connected  witli  I\Iessrs.  Ormerod's  establishment)  being  introduced. 
The  frames  are  vertical  instead  of  horizontal  ;  it  being  supposed  that 
strength  and  some  other  advantages  are  thus  gained.  The  cylinders 
are  of  20  inches  diameter,  the  stroke  being  4  feet.  The  fly-wheel 
has  a  diameter  of  IS  feet  and  weighs  13  tons  ;  and  the  engi)ies  being 
intended  to  make  from  30  to  40  revolutions  a  minute,  the  wheel 
will  be  speeded  to  GO  revolutions.  The  power  will  be  given  off  from 
the  axle,  close  to  the  fly-wheel,  so  that  little  or  no  checking  strain 
should  fall  upon  the  engines.  But  as  the  metal  to  be  used  for  the 
new  coinage  will  be  very  much  harder  than  copper,  and  as  in  striking 
coins  from  the  latter  metal  the  resistance  will  sometimes  check,  and 
even  stop,  the  machinery,  there  have  been  special  appliances  added 
to  these  engines,  which,  by  means  of  levers,  will  enable  wheels  to 
be  slipped  and  the  engines  in  effect  thrown  out  of  gear,  while 
other  levers  will  enable  the  working  arrangement  to  be  gradually 
and  easily  restored.  The  engines  are  beautifully  finished.  The  two 
boilers  are  each  "25  feet  long  and  5  feet  6  inches  in  diameter  ;  with 
a  2  feet  9  inch  circular  flue,  fitted  for  firing  at  each  end,  so  as  to 
secure  more  rapid  production  of  steam,  and  an  almost  complete 
burning  of  smoke.  The  steam  jji-essure  is  to  be  60  lb.  It  is  esti- 
mated that  two  or  three  years,  at  least,  will  be  needed  for  getting  in 
and  replenishing  the  existing  copper  coinage. — Manchester  Guardian. 
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In  the  Mecltanics'  Magazine  have  appeared  several  valuable  papers 
upon  the  works  atHerMajesty'sMint.  From  one  of  these  communica- 
tions we  learn  that  the  mechanical  resources  of  the  Mint,  although  ex- 
erted to  an  unprecedented  extent  lately,  are  found  quite  inadequate  to 
supply  the  constant  demand  for  money  made  upon  that  establishment  ; 
and  that,  consequently,  an  addition  to  the  motive  power  employed 
has  been  made.  A  nev/  steam-engine  of  40  horse-power  has  been 
erected  to  drive  the  laminating  machinery.  Since  the  year  1810, 
when  the  first  coin  was  struck  in  the  existing  Mint,  an  engine  of  30 
horse-power,  supplied  by  Boulton  and  Watt,  gave  motion  to  this 
branch  of  the  coining  machinery  ;  but,  as  has  been  said,  the  pressure 
for  money  is  now  so  great  that  this  very  creditable  specimen  of  early 
engineering  is  not  equal  to  the  task  imposed  upon  it.  The  new 
engine  was  contracted  for  by  Messrs.  Hall,  of  Dartford,  and  is  on 
the  combined  high  and  low  pressure  principle.  It  is  placed  side  by 
side  with  its  predecessor.  The  united  power  of  the  steam-engines 
employed  in  the  cash  department  is  66  horses,  reckoning  that  of 
the  new  money-maker. 

BRONZE    STATUE-CASTING. 

A  STATUE  of  the  late  Felix  Mendelssohn  Barfaoldy  has  been  cast 
in  bronze  for  the  Sacred  Harmonic  Society,  l)y  Messrs.  Robinson 
and  Cottam,  of  Pimlico,  by  the  method  peculiar  to  their  establish- 
ment ;  for,  while  it  used  to  be  the  practice  to  cast  large  statues 
piecemeal,  by  an  improved  plan  they  are  now  cast  entire.  The 
prepai-ations  consisted  of  a  large  iron  case,  bound  and  riveted  to- 
gether, and  built  on  the  floor,  of  such  dimensions  as  to  allow  the 
reception  of  the  full  length  figure  in  a  horizontal  position.  Immense 
furnaces  charged  with  metal  were  heated,  and  at  a  given  signal  an 
opening  was  made,  and  the  liquid  fire  poured  in  one  vast  stream 
into  a  large  iron  cauldron,  into  which  the  contents  of  two  other 
cauldrons  from  other  furnaces  were  poured,  to  form  the  required 
composition  of  metal.  This  cauldron  of  mixed  metal,  containing 
nearly  two  tons,  was  then  raised  by  machinery,  and  when  imme- 
diately over  the  mould  it  was  tilted  into  a  large  receiver,  communi- 
cating with  the  mould  beneath.  A  wheel  was  then  turned,  and 
immediately  there  was  a  gurgling  and  gushing  of  the  flaming  liquid 
through  about  fifty  channels,  conveying  it  simultaneously  to  every 
part  of  the  figure  beneath.  After  the  lapse  of  a  few  minutes  the 
workmen  commenced  knocking  away  the  , framework  and  black 
mould  ;  but  a  day  or  two  elapsed  before  the  statue  was  completely 
cleared.  The  quantity  of  metal  used  in  the  statue  is  about  a  ton 
and  a  half;  it  will  stand  eight  feet  high,  and  will  be  elevated  on  a 
granite  pedestal.  It  has  been  propo.sed  to  place  this  statue  in  the 
mall  of  St.  James's  Park,  a  site  which,  in  our  opinion,  should  be 
reserved  for  memorials  which  are  strictly  of  national  character. 


TKDE   ACTION   OF    "  HEAT-DIFFUSEES." 

Mr.    Arthur  A.   Taylok,    of    Marseilles,    has    communicated 
to     the    British    Association    the    following    paper :  —  Mr.     Wye 
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Williams  and  others  have  found  that  an  increased  effect  was  pro- 
duced by  the  fuel  burnt  in  steam-boilers  when  what  have  been 
called  Heat-Diifusers  were  placed  in  the  tubes  or  flues.  The 
apparatus  in  question  consists  generally  of  metallic  bands  or 
ribands  twisted  into  spirals  or  bent  in  the  direction  of  their  length 
into  zigzag  forms,  and  placed  in  the  tubes  or  flues,  the  professed 
object  of  this  addition  being  to  break  up  or  disturb  the  current  of 
heated  gases  passing  through  the  tubes,  and  to  cause  every  portion 
of  the  gases  to  impinge  on  the  heating  surfaces.  The  cause  given 
for  the  increased  effect  produced  being,  that  when  a  current  of 
heated  gases  passes  through  a  tube  under  ordinary  circumstances, 
only  the  exterior  portions  of  the  columns  come  in  contact  with  the 
sides  of  the  tube,  and  that  in  thus  disturbing  the  current  by  obstacles 
to  its  direct  course,  a  more  perfect  contact  of  the  gases  with  the 
surfaces  is  produced.  The  question  which  I  wish  to  raise  is,  whether 
tills  is  the  true  explanation  of  the  effect  produced  by  diff"users, 
deflecting  bridges,  &c.  1  think  it  can  hardly  be  admitted  that  each 
molecule  of  a  gas  passing  through  a  tube  follows  a  cour.se  parallel 
with  the  axis,  for  those  in  contact  with  the  sides  of  the  tube  will  be 
so  impeded  by  friction  as  to  have  a  much  slower  motion  than  those 
in  the  centre,  just  as  in  a  river  the  current  near  the  banks  is  less. 
rapid  than  that  in  the  middle  of  the  stream  ;  and,  that  as  in  the 
river,  so  in  the  tube,  a  series  of  eddies  will  be  formed,  tending  to 
bring  all  portions  of  the  gas  in  contact  with  the  sides  of  the  tube. 
This  peculiar  motion  of  gases  in  a  tube  may  very  clearly  be  observed 
in  the  smoke  issuing  from  the  funnel  of  a  steamer,  the  smoke  re- 
taining the  eddying  motion  which  it  had  in  the  funnel  for  some  time- 
after  leaving  it. 

These  considerations  led  me  to  consider  the  mere  disturbance  of 
the  currents  as  inadequate  to  explain  the  increased  evaporation  ob- 
served, and  to  attribute  it  to  a  very  diff'erent  cause.  Gases  do  not 
radiate  the  heat  which  they  contain,  so  that  the  only  mode  in  which 
a  gas  can  communicate  its  heat  to  a  surface  is  by  contact  or  con- 
nexion. This  is  in  the  present  practice  the  only  mode  in  which 
those  heating  surfaces  of  a  boiler  which  are  not  exposed  to  the 
radiation  of  the  fire  or  flame,  can  abstract  heat  from  the  products  of 
combustion  ;  but  if  in  a  flue  or  tube  a  solid  body  be  introduced,  it 
will  become  heated  by  contact  with  the  gases,  and  will  radiate  the- 
heat  thus  received  to  the  sides  of  the  flue.  Now  these  dififusers,  &c., 
exactly  fulfil  these  conditions,  and  I,  therefore,  attribute  their  eff"ect 
mainly,  if  not  entirely,  to  the  function  which  they  must  fulfil  in 
absorbing  heat  from  the  gases  by  contact,  and  then  radiating  this 
heat  to  the  sides  of  the  tubes  or  flues,  and  I  think  it  will  be  admitted 
that  the  amount  of  heat  thus  conveyed  to  the  water  may  be  very 
important,  when  it  is  considered  that  the  temperature  of  the  gases 
in  the  tubes  of  a  boiler  at  5  in.  or  6  in.  from  the  fire-box  tube-plates  is 
about  800  deg.  Fah.,  and  that  these  radiators  will  consequently 
have  a  temperature  of  several  hundred  degrees  above  that  of  the 
surfaces  in  contact  with  the  water  in  the  boiler,  and  that  a  very 
active  radiation  must  consequently  take  place  from  one  to  the  other. 
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This  principle  once  established,  the  modes  of  application  in  practice 
are,  of  course,  endless,  and  I  will  only  mention  that  I  do  not  see  any 
advantaffe  in  making  these  radiating  surfaces  of  such  a  form  as  to 
impede  the  draught,  especially  in  the  case  of  marine  boilers,  but 
would  rather  choose  the  form  which  would  give  the  greatest  amount 
of  radiating  surface,  and  offered  the  least  impediment  to  the  free 
passage  of  the  products  of  combustion  through  the  tubes.  Perhaps 
as  effective  a  form  as  any  for  placing  in  the  tubes  of  boilers  would  be 
a  simple  straight  band  of  metal,  or  a  wider  band  bent  in  the  direc- 
tion of  its  breadth,  at  an  angle  of  60°.  In  the  case  of  marine 
boilers,  they  should  be  made  so  as  to  draw  out  easily,  to  enable  the 
tubes  to  be  swept.  The  economy  of  these  " Heat-Diffusers"  is  thus 
illustrated  : — Upon  the  9500  miles  of  British  railway  there  are  now 
employed  more  than  5000  locomotives,  performing  an  annual  mileage 
of  upwards  of  90, 000, 000.  The  fuel  consumed  by  these  engines  may 
be  taken  as  equal  to  1,500,000  tons  of  coke;  and  this  quantity  of 
fuel  may  be  valued  at  1,200,000?.  The  introduction  of  heat-diffusers 
in  the  above  number  of  locomotive  boilers  would  effect  an  annual 
saving  of  400,000?.,  and  involve  no  alteration  in  any  of  the  existing 
arrangements.  

HOT-BLAST   OVENS   FOR    IRON   FURNACES. 

Mr.  H.  Marten,  of  Wolverhampton,  has  read  to  the  Institution 
of  Mechanical  Engineers  a  paper  "On  the  Construction  of  Hot- 
Blast  Ovens  for  Iron  Furnaces,"  commencing  with  the  origination 
and  early  development  of  the  idea  of  hot  blast  by  Mr.  Neilson,  of 
Glasgow,  thirty  years  ago,  and  giving  a  description  of  the  principal 
modifications  and  improvements  that  have  been  successively  effected 
in  the  construction  of  hot-blast  ovens.  To  remedy  the  defects  still 
experienced,  after  many  modifications,  from  expansion  of  the  pipes, 
the  round  fonn  of  oven  was  then  contrived  ;  it  has  the  fire-grate  in 
the  centre,  and  was  surrounded  by  a  circular  main  pipe,  divided  by 
a  diaphragm  all  round  into  an  outer  and  inner  portion,  on  the  top  of 
which  were  placed  a  number  of  upright  heating-pipes,  each  consist- 
ing of  two  pipes  cast  in  one  piece,  and  communicating  with  each 
other  at  the  top,  one  leg  of  the  pipe  opening  into  the  outer  division 
of  the  main,  and  the  other  into  the  inner  :  the  two  sockets  of  each, 
pipe  being  close  together,  and  cast  all  in  one  piece,  were  thus  freed 
from  the  injurious  effects  of  expansion  exjjerienced  in  the  previous 
arched  pipes.  The  blast  passed  up  one  half  and  down  the  other 
half  of  each  pipe  ;  and  the  top  of  the  oven  was  built  in  a  dome 
shape,  so  as  to  reverberate  the  heat  from  the  fire  upon  the  pipes. 
These  round  ovens  have  since  been  elongated  into  an  oval  form,  to 
contain  a  greater  number  of  heating  pipes  ;  and  a  central  core  of 
fire-brick  has  been  added,  filling  up  the  vacant  space  in  the  centre 
of  the  oven,  bringing  the  heat  into  closer  contact  with  the  pipes 
arranged  round  the  sides  of  the  oven,  and  acting  also  as  a  regulator 
of  the  temperature  of  the  blast,  by  absorbing  any  excess  of  hea1» 
from  irregularity  of  firing,  and  giving  it  out  again  on  any  diminution 
of  temperature.     Hot-blast  ovens  on  this  construction,  with  some 
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further  improvements  in  the  arrangements  for  cleaning  ont  without 
stopping,  have  now  been  in  constant  work  for  some  time  at  Mr. 
Marten's  works,  and  have  proved  thoroughly  satisfactory ;  being  quite 
free  from  any  trouble,  either  from  expansion  or  burning  of  the  pipes, 
or  from  leakage  at  the  joints  ;  the  blast  is  maintained  uniformly  at 
a  temperature  of  about  800°  Fahrenheit,  producing  an  important 
increase  in  the  yield  of  the  ii-on  furnace. — Mechanics'  Magazine. 


IMPROVED  GAS  BAKING  OVENS. 

To  prevent  the  injury  to  pastry,  &c.,  from  smoke  and  soot,  com- 
plained of  in  reference  to  some  of  the  modes  of  Baking  by  Gas,  a 
new  invention  has  been  patented  by  Mr.  S.  Harrison,  of  Clare- 
market,  in  which  the  gas  circulates  with  the  smoke  through  the 
flue,  in  a  serpentine  direction,  round  closed  ovens  or  compartments, 
two,  three,  or  more  of  these  being  placed  over  each  other,  and  sepa- 
rated by  the  winding  flue  ;  implanted  in  which  latter  is  a  gas  jet  for 
each  compartment  or  oven,  consuming  the  smoke  from  below,  and 
sending  its  own  to  the  ne.xt  above,  the  remanent  vapours  having 
their  exit  at  the  top,  so  tiiat  no  portion  of  them  can  have  access  to 
the  articles  in  the  several  compartments  ;  nor,  indeed,  can  any  one 
kind  of  these  be  tainted  by  the  emanations  from  others  in  a  dif- 
ferent compartment  or  oven.  The  jets  are  seen  to  through  side 
openings,  with  valves  or  doors,  and  the  oven  boxes  have  doors 
closing  them  in  front  of  the  stove.  If  only  one  oven  be  required,  a 
single  burner  suffices,  or  if  two,  one  for  each,  and  so  on.  The  heat 
is  wholly  confined  to  the  stove,  and  so  economized,  that  very 
little  gas,  it  is  said,  will  heat  the  whole. — Builder,  No.  844. 


GAS-LIGHTING. 

TlTE  process  for  generating  Illuminating  Gas  has  been  greatly  eco- 
nomized by  M.  Isoard,  who  has  desci-ibed  to  the  British  Association  his 
New  Mode  of  obtaining  such  Gas  by  means  of  Super-heated  Steam 
and  any  Hydro-carbon  ;  the  process  being  carried  out  without  the 
use  of  coal,  but  with  the  use  of  some  resinous  substance,  such  as 
tar.  The  mode  is  stated  to  be  so  economical  that  an  apparatus  of 
tliree-horse  power  would  be  able  to  liglit  the  city  of  Aberdeen,  and 
the  price  is  considerably  cheaper  than  the  gas  in  ordinary  use. 


THE    FliUE    PEDESTAL. 

Under  this  title  Mr.  C.  J.  Eichardson,  the  architect,  has  pro- 
visionally registered  an  invention  for  abating  smoke  in  house 
chimneys.  He  proposes  to  wash  the  smoke  by  means  of  jets  of 
water  :  it  could  be  applied  to  every  flue  in  a  house,  and  the  soot 
from  the  whole  of  them  carried  down  to  tlie  drain.  Of  course  this 
is  aided  by  a  new  system  of  flues  :  unluckily,  however,  the  quantity 
of  water  required  is  so  great  that  it  will  prevent  the  application  of 
the  flue  pedestal  for  this  purpose  to  more  than  one  or  two  flues  in 
•a  building  ;  but  there  is  another  service  it  performs,  apart  from  its 
abating  smoke,  for  which  he  expects  it  will  be  extensively  used,  and 
was   not   at   first  foreseen.     Fully   one-half  of  the  heat  from  our 
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domestic  fires  passes  up  the  flues,  and  is  lost  in  the  atmosphere  ; 
whereas,  the  flue  pedestal  retains  the  greatest  portion  of  this  lost 
heat.  Tiius,  placed  in  one  of  the  upper  rooms  of  a  house,  it  becomes 
a  hot-water  pedestal,  supplies  warm  water  to  the  room,  and  mode- 
rately warms  it  by  means  of  the  fires  in  the  lower  parts  or  floors 
of  the  buildings,  kc— Builder,  No.  830. 


SUPPLY   OF   COAL. 

M.  DE  Carnal,  one  of  the  greatest  owners  of  coal  mines  in 
Prussia,  in  a  statistical  work  on  coal  digging,  states  that  the  quan- 
tity of  Coal  dug  in  1857  amounted  to  125,000,000  tons,  a  mass 
which  piled  up  6  feet  high,  would  cover  a  geographical  square  mile. 
The  lands  from  which  the  coal  is  procured  may  be  estimated  at 
8000  square  miles,  and  the  mean  depth  of  the  beds  of  coal  at  about 
31  feet.  The  mass  of  coal  then  known  to  exist  would  form  a  cube 
of  10  miles.  If  we  compare  tliis  enormous  bulk  of  coal  with  the 
quantity  annually  consumed,  we  may  confidently  afSrni  that  there 
is  enougli  to  last  for  3G,  000  years.  The  calculation  of  31  feet  for 
the  mean  depth  of  the  beds  is  perhaps  too  low,  for  the  coal  fields  of 
Liege  extend  55  feet,  those  of  Staff"ordshire  to  151  feet,  and  those  of 
Ruhr  to  134  feet.  The  coal  dug  in  1857  amounted  in  value  to 
37,500,000^,  sterling,  a  sum  far  beyond  that  realized  by  the  digging 
of  the  precious  metals.  In  England  same  calculations  have  been 
made  with  regard  to  the  yield  of  coal  in  our  own  country,  according 
to  which  the  coalfields  of  Great  Britain  yield  63,000,000  tons  of 
coal  per  year.  A  better  idea  of  the  imnien-.so  commerce  of  England 
could  not  be  formed  than  by  stating  tlie  fact  that  at  Manchester  and 
its  environs  a  motive  steam  power  equal  to  1,200,000  horses  is  con- 
stantly maintained,  to  support  which  there  are  consumed  30,000 
tons  of  coal  per  day,  or  9,500,000  a  year.  In  the  manufacture  of 
salt  alone  about  3000  tons  are  consumed  per  day,  or  950,000  a  year. 
The  Transatlantic  steamers  from  Liverpool  and  other  ports  con- 
sume 70,000  tons  per  year,  and  the  manufacture  of  gas  absorbs 
10,000,000  tons  per  year.  The  export  of  coal  from  England 
reached  in  1858,  6,078,000  tons.  It  is  estimated  that  England 
alone  could  furnish  enough  coal  for  the  consumption  of  the  whole 
of  Europe  for  4000  years.         

GAS   LIGHTED    BY   ELECTRICITY, 

Two  "  sun-lights,"  each  containing  75  burners,  have  been 
placed  immediately  under  the  ceiling  in  the  centre  of  the  Music- 
hall,  in  the  Edinburgh  University,— the  ceiling  being  40  feet  in 
width,  and  50  feet  from  the  floor.  These  burners  have  been  suc- 
cessfully lit  by  an  application  of  the  electric  current.  The  galvanic- 
battery  is  placed  in  the  cellar,  and  from  it  positive  and  negative 
wires  are  carried  up  the  side  of  the  hall  and  along  the  ceiling,  to 
immediately  over  the  burners.  Then  it  is  coiled  round  the  poles  of 
an  electro-magnet,  to  the  keeper  of  which  are  attached  a  couple  of 
wires  bearing  a  platina  wire.  On  the  current  of  electricity  being 
established  at  the  battery,  the  platina  wire,  placed  within  an  inch  of 
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the  burner,  becomes  red-hot,  and  the  gas  being  simultaneously 
turned  on,  the  whole  75  lights,  which  are  c.osely  contiguous,  imme- 
diately flash  into  flame.  The  electric  current  is  then  arrested,  and 
the  electro-magnet  ceasing  to  be  a  magnet,  its  keeper,  with  the 
wires  attached,  falls  3  inches  below  the  flame,  so  drawing  down 
the  platina  wire  out  of  the  way  of  the  flame  of  the  gas.  Lighting 
by  electricity  is  by  no  means  an  unprecedented  novelty. 

WATER   GAS. 

Another,  and  it  is  said,  successful,  attempt  at  the  production  of 
Gas  from  Water  for  illuminating  purposes,  has  been  patented  by  M. 
Gillard,  C.E.,  of  Paris.  He  brings  super-heated  steam  in  contact 
with  the  decomposing  material,  and  when  the  gas  is  produced  it  is 
purified  by  passing  through  hj'drate  of  lime,  either  alone  or  mixed 
with  carbonate  of  soda.  The  steam  is  super-heated  by  passing 
through  tubes  embedded  in  the  brickwork  of  the  furnace  ;  and 
arrangements  are  made  for  the  ejection  of  the  steam  upon  the  de- 
composing material  in  such  a  manner  that  this  latter  shall  be  kept 
equally  heated.  To  impart  luminousness  to  the  hydrogen  flame  M. 
Gillard  employs  platinum  wicks  or  wirework,  or  by  preference 
wicks  of  any  alloy  of  platinum  and  iridium.  The  inventor  can  im- 
part to  his  gas,  which  is  without  any  smell,  any  odour  that  might 
be  required.  The  light  is  described  as  very  brilUant.  We  quote 
these  details  from  the  Builder,  a  journal  which  records,  with  great 
regularity,  the  progress  of  gas-lighting. 

THE   SAFETY   MATCH.* 

It  will  be  seen  by  referring  to  the  statistics  of  London  fires  during 
the  year  1858,  given  in  the  Mechanics'  Magazine  of  the  4th  of 
March,  1859,  that  out  of  the  1114  fires  forming  the  total  of  serious 
conflagrations,  the  following  proportion  was  occasioned  by  the 
usual  contrivances  for  procuring  flame,  viz : — 

Childrea  playing  with  luoifers 12 

Lucil'er  matches  accidentally  ignited  ....  7 

making 3 

1  use  of 17 


39 

In  the  first  of  these  instances  the  sacrifice  of  life  and  wholesale 
destruction  of  property  were  traced  principally  to  the  fixct  of 
children  inserting  lucifer  matches  into  various  nooks  and  crevices, 
where  an  accidental  concussion  had  produced  their  ignition.  The 
next  in  the  series  of  casualties  are  accidents  resulting  from  the 
sudden  ignition  of  boxes  or  bundles  of  phosphorized  matches.  The 
necessity  as  well  as  the  possibility  of  removing  the  fatal  cause  of 
these  accidents  has  long  been  felt;  and  by  the  following  contrivance 
Buch  occurrences,  which  hitherto  have  led  to  so  many  terrible  disas- 
ters, may  be  completely  obviated.  This  invention,  which  has  reached 
us  from  France,  consists  of  a  match  which  cannot  ignite  by  friction 
*  See  Hochstaetter's  "  Safe  Matches,"  Tear-Book  ofFMfs,  1853,  p.  69. 
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•with  ordinary  substances,  but  which  bursts  into  flame  when  struck 
upon  a  cliemically-prepared  substance,  owing  to  the  peculiar  action 
occurring  between  the  two  bodies  which  are  thus  brouglit  into  con- 
tact. Witliout  the  prepared  strip,  the  matches  may  be  struck  or 
trodden  upon  without  the  possibility  of  ignition.  The  advantage 
of  having  these  articles  tipped  with  a  material  which  is  not  in- 
flammable per  se  is  sufiiciently  obvious,  and  we  doubt  not  will  re- 
commend the  "  Safety  Match  "  not  only  to  careful  housewives,  but 
to  the  owners  of  large  establishments  where  the  ordinary  "lucifers  " 
are  now  used,  and,  we  are  afraid,  often  left  carelessly  about.  The 
cost  of  the  "  Safety  Match"  is  scarcely  more  than  that  of  its  less 
trustworthy  predecessor.  It  is  to  be  had  of  Mr.  Twinberrow, 
chemist,  2  Edsvard- street,  Portman-square,  who  is  the  sole  agent 
in  this  country  for  the  article. — Mechanics'  Magazine. 

The  reputed  inventor  of  the  Lucifer  Match  died  during  the  past 
year  in  Stockton,  aged  78.  The  Gateshead  Observer  adds  to  this 
announcement : — "  In  the  year  1852  (August),  correcting  the  history 
of  'matches  '  in  the  '  Jui-ors'  Reports  '  (Great  Exhibition),  we  stated, 
says  our  authority,  that  'A  quarter  of  a  century  ago,  Mr.  John 
V/alker,  of  Stockton-upon-Tees,  then  (as  now)  carrying  on  the  busi- 
ness of  chemist  and  druggist  in  that  town,  was  preparing  some  light- 
ing mixture  for  his  own  use.  By  the  accidental  friction  on  the  hearth 
of  a  match  dipped  in  the  mixture,  a  light  was  obtained.  The  hint 
was  not  thrown  away.  Mr.  Walker  commenced  the  sale  of  friction- 
matches.  Tbis  was  in  April,  1827.'  Dr.  Faraday,  it  is  said,  first 
brought  the  discovery  into  general  notice." 


SIGNAL   LIGHTS. 

Mr.  Ferdinand  Silas  has  experimented  with  his  invention  at 
Blackwall,  before  a  number  of  oQicial  and  other  persons,  with  great 
success.  The  experiments  commenced  at  six  o'clock,  when  a  numberof 
the  floating  lights,  attached  to  lines,  were  cast  into  the  Thames  from  the 
pier.  On  floating  to  the  surface,  the  phosphoric  substance  of  which 
they  are  composed  suddenly  burst  into  a  blaze  of  light,  and  was  only 
extinguished  by  being  dragged  under  the  water.  The  apparatus  in- 
tended for  the  telegraphic  light  resembles  a  moderator  table-lamp. 
This  was  placed  on  the  jetty  near  the  water's  edge,  and  was  operated 
upon  b}'  the  inventor.  In  spite  of  the  opaque  fog,  which  completely 
enshrouded  the  river  from  laank  to  bank,  the  strong  glare  of  the 
phosphoric  light  penetrated  for  some  considerable  distance,  and  was 
gratefully  acknowledged  by  several  boatmen,  who  would  otherwise 
have  had  great  difiiculty  in  making  the  pier.  Similar  experiments 
were  entered  into  in  the  presence  of  Admiral  Gordon  and  the 
Brethren  of  Trinity  House,  together  with  the  officers  of  the  ex- 
ploring ship  Fo.c.  It  was  then  pronounced  that  the  invention 
was  extremely  suitable  for  all  the  purposes  above  named,  but  they 
could  not  recommend  the  apparatus  as  applicable  for  lightliouses. 

Mr.  \V.  H.  Ward,  of  Auburn,  United  States  of  America,  has  ex- 
hibited in  Woolwich  Dockyard  his  patent  invention  for  transmitting 
messages,  and  carrying  on  correspondence  of  any  length  from  ship  to 
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yhip,  becalmed,  or  sailing  within  telescopic  sight  of  each  other  on  the 
ocean,  with  equal  facility  to  that  of  the  electric  telegraph  on  land. 
One  of  the  instruments  v/as  erected  at  either  end  of  a  long  enclosed 
lobby  adjoining  the  dockyard  factory,  wlien  a  lengthened  test  of  mes- 
sages and  replies  was  satisfactorily  carried  out.  The  experiment  was 
extremely  interesting  and  conclusive  as  to  the  merits  of  the  apparatus, 
the  result  of  which  was  promptly  transmitted  to  Lord  Clarence  Paget, 
by  special  direction  of  Commodore  Drummond  to  that  effect,  the  in- 
vention having  been  pronounced  one  of  the  most  important  of  the  kin  J 
hithertoproduced,  and  likely  to  be  productive  of  immense  benefit  to  tho 
entire  naval  and  merchantservice  afloat.  The  weight  of  the  instrument, 
wliich  is  of  the  simplest  construction,  does  not  appear  to  exceed  141b. 
It  represents  the  form  of  a  cross,  exhibiting  five  alphabetically  marked 
lamps,  which  are  worked  by  a  process  resembling  the  keys  or  notes  of 
a  piano  slowly  depressed,  and  at  the  termination  of  each  sentence  the 
lights  are  clouded.  As  regards  the  working  of  the  instrument,  the  prin- 
cipal officers  of  the  Fis^ard  who  attended  the  experiments  affirmetl 
without  hesitation  that  any  boy  of  Her  Majesty's  fleet  could  obtain 
a  perfect  mastery  of  the  system  by  two  evenings'  study. — Times. 

JMr.  Eobson,  nf  the  Ammunition  Laboratory,  East  Greenwich, 
has  also  in  conjunction  with  Mr.  Simon  Holland,  Admiralty  drafts- 
man, invented  a  new  system  of  military  and  naval  signals. 


MAJOR   FITZMAUKICE'S   NEW   LI&HT. 

The  Hon.  Major  has  exhibited  his  newly-discovered  Light  in  the 
Penrhyn  Slate  Quarry,  near  Bangor,  with  great  success.  The  firsi 
experiment  was  conducted  in  a  deep  and  long  tunnel.  The  apparatus, 
which  is  quite  portable,  was  placed  at  one  end  of  the  tunnel.  The 
liglit  produced  from  this  was  steady,  pure,  and  so  surprisingly 
brilliant  that  it  completely  illuminated  the  whole  length  of  the 
tunnel,  and  rendered  a  written  paper  distinctly  legible  at  a  distance 
of  ;^)00  yards.  The  apparatus  was  next  brought  into  the  open  quarry. 
Here  also  the  results  were  most  extraordinary.  The  numerous  steps 
of  the  quarry,  sonie  even  at  a  distance  of  SOO  and  900  yards,  were  as 
clearly  seen  as  in  daylight.  This  light  is  apj^licable  to  a  variety  of 
purposes.  The  colours  of  furniture,  dresses,  &c. ,  are  rendered 
unusually  vivid,  and  photographs  can  be  taken  in  10  seconds.  It 
is  free  from  injurious  fumes,  and  consequently  does  not  affect  paint, 
gilding,  or  articles  of  delicate  colour.  It  is  also  easily  manufactured 
and  very  cheap.  A  light  equal  to  that  of  30  candles  can  be  produced 
jit  a  cost  of  one  halfpenny  an  hour. 

NEW    LIGHT. 

This  new  Light  has  been  exhibited  with  great  effect  in  the  Crystal 
Palace  at  Sydenham.  The  light  is  obtained  by  a  single  jet  of 
medium  size  and  is  found  to  be  equivalent  to  40  Argand  or  SO 
fish-tail  burners,  each  consuming  five  cubic  feet  per  hour,  or  to  400 
wax  candles  of  four  to  the  pound.  With  respect  to  the  important 
question  of  expense,  it  was  stated  that  the  cost  of  maintaining  the 
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light  was  considerably  less  than  any  other  known  light,  in  the  follow- 
ing proportion : — Oxyhydrogen  lime  light,  Id.  per  hour;  coal  gas,  4d. ; 
argand  oil,  15d.  ;  wax  candle,  60d.  per  hour.  The  larger  portion  of 
the  transept  of  the  Crystal  Palace  was  illuminated  by  the  new  light, 
concentrated  in  a  large  disk,  and  its  illustrative  power  was  conveyed 
in  a  column  of  distinct  rays  to  the  spectator  at  the  further  end  of  the 
palace.  The  light  was  steady,  brilliant,  and  diffusive.  It  is  repre- 
sented to  be  peculiarly  adapted  for  coast  lights,  steamers,  sailing 
vessels,  railways,  signals,  bridges,  wharfs,  churches,  factories,  public 
rooms,  squares,  large  and  important  thoroughfares.  A  very  impor- 
tant application  of  the  light  is  its  adaptation  to  the  mining  service, 
by  which  the  safety  of  the  miner  will  be  effectually  secured  by  the 
enclosure  of  the  light,  and  its  supply  with  oxygen  gas,  without  the 
necessity  for  direct  commimication  with  the  suri'ounding  atmosphere. 
The  new  light  is  obtained  by  projecting  a  jet  of  oxygen  and 
hydrogen,  or  oxygen  and  carburetted  hydrogen  gases  combined, 
upon  a  surface  of  lime,  and  so  regulating  the  supply  and  protecting 
the  lime  from  crumbling  away  as  to  insure,  with  perfect  continuity, 
a  maximum  brilliancy  of  intensity  and  continuity.  For  several  years 
back  the  ingenuity  of  inventors  has  been  directed  to  the  discovery  of 
a  mode  of  lighting  more  economical,  more  convenient,  and  more 
powerful  than  that  which  we  now  possess  by  means  of  the  generation 
of  light  from  coal.  The  electric  light,  which  has  been  frequently 
exhibited  in  London,  was  the  nearest  approach  to  a  mode  of  lighting 
calculated  to  supersede  the  existing  means  of  producing  light  from 
coal ;  but,  though  admitted  to  be  extremely  powerful,  it  was  deficient 
in  that  steadiness,  continuity,  diffusiveness,  and  economy  which  could 
alone  render  it  available  for  the  practical  purposes  of  life. 


EXTRACTING   COCOA-NUT   OIL. 

Mk.  S.  Peekes  has  patented  certain  improvements  in  machinery 
for  Extracting  Oil  from  the  Cocoa-nut,  and  other  vegetable  matters. 
Here  the  coprah  is  reduced  into  a  pulp  by  a  rotating  rasp  made  up 
of  circular  saws,  and  such  pulp  is  continuously  fed  on  to  an  endles& 
table  or  chain,  which  is  reticulate,  or  made  with  suitable  passages 
through  for  the  passage  of  the  oil.  This  endless  chain  or  table  is 
supported  by  several  rollers  on  its  under  side,  and  the  pulp  of  coprah 
is  fed  on  to  the  same  at  the  upper  end  of  the  machine,  there  being 
suitable  mats  or  fabrics  of  cocoa-nut  fibre,  &c.,  on  the  under  and 
upper  surface  of  the  vegetable  matters  so  fed  on  to  the  endless  table, 
which  is  arranged  by  preference  in  the  form  of  an  inclined  plane  from 
the  upper  to  the  lower  end  of  the  machine.  The  part  of  the  endless 
chain  or  table  for  the  time  out  of  action  passes  under  the  supporting 
rollers,  and  there  are  trays  under  the  supporting  rollers  to  receive 
and  conduct  off  the  oil  to  suitable  receivers.  The  endless  chain  or 
table  in  its  movement  over  the  supporting  rollers  passes  under  a 
number  of  pressing  rollers,  there  being  one  such  roller  over  each 
supporting  roller.  The  first  or  uppermost  pressing  roller  is  at  the 
greatest  distance  above  the  table  or  endless  chain,  so  as  to  offer  com- 
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paratively  little  pressure  to  the  vegetable  matters  on  the  table,  and 
the  rollers  in  succession  are  set  nearer  and  nearer  to  the  endless  table 
or  chain,  by  which  as  the  table  or  chain  progresses,  the  matters 
thereon  become  subjected  to  greater  and  greater  pressure.  The 
rollers  are  made  hollow  so  as  to  be  heated  by  any  suitable  hot  fluid 
or  otherwise,  and  in  some  cases  the  pressing  surfaces  of  the  rollers 
-are  of  glass.  In  order  to  separate  the  fluid  oils  from  foreign  matters, 
centrifugal  machines  are  employed. — Mechanics'  Magazine. 


MODE   OF  PKOTECTING   TIMBER   FROM   FIRE. 

A  PAPER,  by  Mr.  F.  A.  Abel,  has  been  communicated  by  Dr. 
Cleghorn  to  the  Botanical  Society  of  .Edinburgh.  After  men- 
tioning various  methods  which  have  been  adopted  to  render  wood 
less  combustible,  by  saturating  it  with  solutions  of  phosphate  of 
soda,  and  muriate  or  sulphate  of  alumina  and  chloride  of  calcium,  the 
author  remarks  that  all  that  can  be  reasonably  expected  from  the 
most  efficient  protective  coating  or  impregnating  material  is — 1. 
That  it  should  considerably  retard  the  ignition  of  wood  exposed  for 
some  length  of  time  to  the  efi"ects  of  a  high  temperature,  or  of  burning 
matter  in  its  immediate  vicinity.  2.  That  if  the  vapours  which  the 
wood  emits  by  continued  exposure  to  heat  become  ignited,  the 
flames  thus  produced  shall  not  readily  affect  the  fibre  of  the  wood, 
and  shall  cease  almost  directly  on  the  removal  of  the  wood  from  the 
source  of  heat.  3.  That  the  prepared  surfaces  of  wood  when  in 
actual  contact  with  burning  unprepared  wood  shall  liave  little 
tendency  to  ignite,  and  thus  cause  the  fire  to  spread.  The  plan 
proposed  is  to  impregnate  wood  with  silicate  of  soda,  and  to  coat  its 
surface  with  a  silicate.  The  impregnating  of  the  wood  is  effected  by 
l^utting  it  in  a  solution  of  the  silicate.  The  surface  of  the  w'ood  is 
then  washed  over  with  a  somewhat  diluted  solution  of  the  silicate  of 
poda.  After  an  interval  of  at  least  two  hours,  a  coating  of  thick 
liinewash  is  applied  over  the  silicate  ;  and  finally,  on  the  following 
day,  a  strong  solution  of  the  silicate  is  applied  over  all.  In  this  way 
a  protective  covering  is  given  to  the  wood.  The  process  may  be  used 
with  benefit  in  the  case  of  timber  employed  for  wooden  huts. 


FIRE- PROOF   COIIPOSITION   TO   RESIST   FIRE    FOR   VXVE   HOURS. 

Dissolve,  in  cold  water,  as  much  pearlash  as  it  is  capable  of 
holding  in  solution,  and  wash  or  daub  with  it  all  the  boards,  wains- 
coting, timber,  &c.  Then  diluting  the  same  liquid  with  a  little 
water,  add  to  it  such  a  portion  of  fine  yellow  clay  as  will  make  the 
mixtiu-e  the  same  consistence  as  common  paint :  stir  in  a  small 
quantity  of  paperhanger's  flour  paste  to  combine  both  the  other 
substances.  Give  three  coats  of  this  mixture.  When  dri/,  apply 
the  following  mixture: — Put  into  a  pot  equal  quantities  of  finely 
pulverized  iron  filings,  brickdust,  and  ashes  ;  pour  over  them  size  or 
glue  water  ;  set  the  whole  near  a  fire,  and  when  warm  stir  them  well 
together.  With  this  liquid  composition,  or  size,  give  one  coat ;  and 
on  its  getting  dry,  give   it  a  second  coat.     It  resists   fire  for  five 


MECHANICAL  AXD   TSEPUL   AKTS.  107 

hours,  and  i"ivevents  the  wood  from  ever  bursting  into  flames.  It 
resists  the  ravages  of  fire,  so  as  only  to  be  reduced  to  coals  or 
embers,  without  spreading  the  conflagration  by  additional  flames ; 
by  which  five  clear  hours  are  gained  in  removing  valuable  effects  to 
a  place  of  safety,  as  well  as  rescuing  the  lives  of  all  the  family  from 
danger.  Furniture,  chairs,  tables,  &c.,  particularly  staircases,  may 
be  so  protected.  Twenty  pounds  of  finely  sifted  yellow  clay,  a 
pound  and  a  half  of  flour  for  making  the  paste,  and  one  pound  of 
pearlash,  are  sufficient  to  prepare  _a  square  rood  of  deal  boards. — 
Bailder.  

A   NEW   FIRE-ESCAPE. 

Mk.  John  Ottignon,  of  59,  High-street,  Bloomsbury,  has  pro- 
visionally registered  a  new  Fire- Escape,  which  consists  of  a  metal 
cradle  or  basket,  to  be  retained  within  a  balcony  screen  at  a  window, 
and  slung  by  means  of  a  chain  or  rope,  passing  over  pulleys  and  a 
miniature  crane,  and  running  through  the  house,  either  to  the  back 
premises,  or  from  floor  to  floor,  to  a  heavy  counter-balance  weight  to 
which  it  is  fastened.  Another  chain  or  rope  is  attached  to  the 
bottom  of  the  basket,  in  order  to  be  thrown  into  the  street,  to  enable 
those  present  to  aid  in  either  pulling  down  the  basket,  swerving  it 
to  some  other  window,  or  keeping  it  off  projections.  Except  when 
in  use,  the  escape  is  hooked  to  the  balcony,  and  the  chains  are  kept 
in  the  bottom  of  the  basket.  How  the  counter- balance  is  disposed 
of,  ready  for  action,  however,  does  not  appear  from  the  specification; 
but  of  course  it  can  readily  be  kept  slung  with  a  portion  of  the  chain 
attached,  the  junction  with  the  escape  portion  being  easily  effected 
ne.ir  the  escape  itself. — Builder. 


MILITABT   COOKEKT, 

In  the  Tear-Booh  of  Facts,  1858,  p.  101,  we  described  Capt. 
Grant's  successful  plans  for  the  application  of  heat  to  Cookery  for 
the  Army  on  an  extensive  scale.  In  August  last,  some  interesting 
proofs  of  the  efficiency  of  the  apparatus  were  shown  upon  Dartford 
Heath  by  the  Royal  Artillery,  who  had  proceeded  thither  from 
Woolwich  garrison.  Under  the  new  system  of  cooking  on  the  road, 
the  exercise  of  marching  out  in  lieu  of  parade  and  field  drills  is  now 
readily  adopted,  and  it  has  been  issued  as  one  of  the  ganison  regu- 
lations, to  take  jilace  one  day  in  each  week,  the  weather  permitting, 
in  order  to  inure  the  men  to  the  fatigues  of  a  campaign,  and  to 
familiarize  them  with  the  new  method  of  preparing  their  rations  on 
the  road.  The  ambulatory  cooking  waggons  having  been  previously 
prepared  under  the  superintendence  of  Capt.  Grant,  the  fires  were 
kindled,  and  the  j^rocess  of  cooking  commenced  with  the  march. 
They  arrived  at  Dartford  at  a  quarter  past  twelve,  preceded  by  the 
regimental  band,  and  immediately  began  to  pitch  their  tents  in 
preparation  for  dinner  and  rest.  The  travelling  kitchens  were  drawn 
up  in  an  appropriate  spot,  and  the  process  of  ''serving  up,"  without 
the  necessity  of  delay,  immediately  commenced  in  the  same  manner 
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as  in  a  permanent  kitchen.  Lady  Dacres  and  other  ladies  were 
present,  and  partook  of  some  of  the  soup,  di-awn  from  the  genei-al 
cauldron,  which  was  pronounced  excellent.  Gen.  Dacres  expressed 
his  opinion  of  the  apparatus  in  the  most  eulogistic  terms,  and  the 
whole  body  of  officers,  as  well  as  a  number  of  visitors  present,  who 
were  enabled  to  exercise  tlieir  judgment,  pronounced,  without  hesi- 
tation, that  the  merits  of  the  invention  were  incontsstably  proved. 
The  quantity  of  wood  consumed  was  shown  to  be  one-tenth  of  the 
ordinary  amount  allowed  by  Government — namely,  150  lbs.  in  lieu 
of  loOOlbs.,  the  ordinary  consumption.  Capt.  Grant,  who  is  a 
retired  officer  of  the  Royal  Artillery,  actuated  by  a  philanthropic 
desire  of  benefiting  the  soldier,  has  passed  many  years  of  anxious 
study  in  perfecting  his  various  cooking  apparatus,  the  merits  of 
which  have  been  at  length  tardily  acknowledged.  Several  of  the 
pontoon  cooking  kettles  were  also  in  use  upon  the  above  occasion  on 
the  heath.  Tlie  dinners  supplied  were  ready  to  serve  out  in  an  hour 
and  a- half  after  the  fires  were  lighted,  and  water  was  boiled  in  six 
minutes  and  ahalf.  An  improvement  has  been  effected  in  this 
method,  by  adopting  a  longer  trench,  and  thereby  affording  a  more 
available  current  of  air  to  keep  up  the  fires.  The  trenches  were  16 
feet  long  for  the  IG-inch  ketles,  15  inches  wide,  and  16  inches  deep. 
The  three  feet  kettles  contain  27  gallons,  and  with  10  kettles  dinners 
have  been  cooked  for  1000  men.  Some  of  the  kettles  were  served  by 
temporary  turf  chimneys,  in  which  case  the  trenches  were  1 8  feet  long. 


NEW    COOKING    APPARATUS. 

A  Dublin  correspondent  of  the  Builder  (an  architect),  thus  de- 
scribes a  Patented  Apparatus  of  Mr.  Eadley,  of  Dublin.  It  will 
roast,  boil,  bake,  stew,  fry.  and  steam,  it  is  said,  all  at  tlie  same 
time,  with  considerably  less  fuel  than  is  now  required  for  the  best 
constructed  range  hitherto  used,  and  in  a  much  shorter  space  of  time. 
The  construction  is  described  as  being  simple,  and  not  liable  to  get 
out  of  order.  It  has  an  enclosed  jack  for  roasting,  which  is  made  to 
rotate  with  the  smoke  current  of  the  fire,  spring  weight,  or  steam  (or 
it  can  be  worked  by  the  hand),  the  principle  being  self-acting.  The 
boiler  can  steam  large  quantities  of  vegetables,  kc,  and  at  the  same 
time  heat  several  gallons  of  water. 


EXPLOSIONS   IN   POWDER-MILLS. 

Mk.  F.  0.  Waed  has  laid  before  the  Manchester  Philosophical 
Society  his  plan  for  diminishing  the  liability  of  Powder-Mills  to 
Explosion,  and  referred  to  a  correspondence  between  himself  and  Dr. 
Faraday  on  the  subject.  The  plan  in  question  consists  in  supply- 
ing, to  those  portions  of  powder-mills  in  which  the  powder  is 
treated  dry,  an  atniosi^here  incapable  of  supporting  combustion — 
preferably  carbonic  acid  gas — so  as  to  obviate  the  danger  of  ex- 
plosion so  far  as  it  arises  from  chances  of  ignition  ab  extra,  as  by 
the  spark  from  a  workman's  pipe,  of  which  an  example  was  cited. 
The  danger  of  explosions  from  the  liberation  of  oxygen  from  the  ' 
powder  itself,  by  friction  or  otherwise,  would,  of  course,  remain  ;  but 
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this,  the  author  inclines  to  believe,  is  a  less  frequent  cause  of  explo- 
sion than  ignition  ab  extra,  occasioned  by  the  carelessness  of  work- 
men, rendered  indifferent  to  risk  by  long  habit,  and  emboldened 
by  impunity.  Dr.  Faraday,  in  his  comments  on  this  plan,  approves 
it  as  adapted  to  cut  off  one  class  of  risks,  so  to  remove  the 
point  of  danger  further  off,  and  also  as  not  likely  to  deteriorate  the 
quality  of  the  powder  immersed  in  the  protective  atmosphere.  He 
points  out,  however,  as  a  source  of  danger  usually  unsuspected, 
the  possibility  of  the  ignition  of  the  gunpowder  dust  which  collects 
on  the  beams  of  powder-mills,  and  by  which,  he  believes,  explosions 
may  be  originated,  as  well  as  by  the  heating  of  the  grains  actually 
under  trituration  in  the  mill.  Mr.  Ward,  in  reply  to  Dr.  Faraday, 
recognises  the  partial  nature  of  the  security  afforded  by  the  proposed 
plan,  but  lays  stress  on  the  fact  that  it  appears  adapted  to  eliminate 
all  the  risks  of  the  manufacture  except  those  which  are  inherent  in 
the  nature  of  the  material  operated  on,  and  therefore  essentially  in- 
curable.   

GUTTA   PEECHA. 

We  gather  from  the  Annual  Eeport  of  the  Society  of  Arts  that 
the  Gutta  Percha  Committee  has  met  several  times,  and  is  carrying 
out  systematically  its  experiments.*  The  Conmiittee  have  had  under 
their  consideration  the  properties  of  the  substance  called  "Pau- 
chontee,"  an  Indian  gum,  alluded  to  in  the  Council's  Keport  of  last 
year  as  the  produce  of  a  tree  of  the  same  genus  as  that  from  which 
the  true  gutta  percha  is  produced.  This  substance  has  been  care- 
fully analysed  and  experimented  upon,  and  a  report  as  to  its  nature 
and  properties  has  been  sent,  as  requested,  to  the  Indian  Govern- 
ment. For  this  Report,  and  the  experiments  and  analyses,  the  So- 
ciety are  indebted  to  Mr.  Dugald  Campbell,  one  of  the  members  of 
the  Committee.  From  this  document  it  appears  that  at  the  ordinary 
temperature  it  is  hard  and  brittle,  but  upon  the  addition  of  heat, 
such  as  that  caused  by  friction  in  a  mortar,  it  becomes  sticky  and 
viscid,  and  when  once  this  condition  is  reached,  it  does  not  after  the 
lapse  of  several  days  assume  its  original  consistence.  Wlien  boiled 
•with  water,  it  becomes  of  a  reddish-brown  colour,  rendering  the 
water  turbid  and  slightly  saponaceous.  Experiments  were  made 
with  a  view  to  compare  the  propei-ties  of  the  gum  with  those  of 
gutta  percha.  For  this  purpose,  the  comportment  of  each,  when 
brought  into  contact  with  various  chemical  re-agents  in  similar  con- 
ditions, was  particularly  noticed,  and  the  results  are  shown  in  a 
table  accompanying  the  report.  With  some  of  the  re-agents,  the 
behaviour  of  the  gum  is  precisely  similar  to  that  of  the  gutta  percha, 
while  with  others  only  a  slight  similarity  is  to  be  observed.  Both 
seem  to  be  nearly  soluble  in  fuming  nitric  acid,  while  ordinary  nitric 
acid  and  dilute  nitric  acid  produce  a  similar  re-action  on  both.  In 
no  one  case  can  there  be  said  to  be  a  decided  difference.  Further 
experiments   were  made  by  dissolving  similar  quantities  of  gutta 

*  For  the  aiinoimceiueEt,  see  the  Tear-BooJc  of  Facts,  1859,  p.  C8. 
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percha  and  gum  in  equal  portions  of  naphtha  and  turpentine  re- 
spectively, and  after  pouring  the  solutions  from  the  sediment,  allow- 
ing them  to  evaporate  at  the  ordinary  temperature  of  the  atmo- 
sphere. After  standing  to  evaporate  the  solvent,  the  gutta  percha 
in  each  case  had  returned  to  its  original  condition,  while  the  gum 
was  soft  and  sticky,  except  when  submitted  to  a  considerable  de- 
gree of  cold,  when  it  became  brittle  and  friable  as  at  first.  From 
these  results  it  will  be  seen  that  the  gum  alone  could  not  be  used 
for  similar  purposes  to  which  gutta  percha  is  applied.  Experiments 
were  made  in  order  to  ascertain  how  far  the  gum  could  be  mixed 
with  gutta  percha  without  interfering  to  any  great  extent  with  the 
properties  of  the  latter  ;  and  mixtures  were  made  containing  5,  10, 
20,  30,  40,  50,  60,  and  70  per  cent,  of  the  gum  and  gutta  percha. 
From  an  examination  of  these  mixtures  it  would  appear  that  from 
20  to  30  per  cent,  of  the  gum  may  be  added  to  the  gutta  percha 
without  any  material  difierence  being  noticed  in  the  mixture  to  the 
gutta  percha  alone.  Eut  it  is  necessary  to  observe  that  these  mix- 
tures have  not  been  put  to  the  test  of  sunlight,  air,  &c.,  which  are 
known  to  decay  gutta  percha  more  or  less,  according  to  the  nature 
of  the  gutta  percha  (gutta  percha  not  being  a  perfectly  definite  sub- 
stance) and  the  time  it  may  be  exposed,  as  their  application  may 
have  to  extend  over  some  years  before  a  result  could  be  obtained  of 
any  value.  

COVERINGS   FOR   FLOORS. 

The  production  of  a  good,  durable,  and  cheap  covering  for  floors, 
embracing  the  advantages  of  softness  and  elasticity,  has  long  been 
sought  for.  Carpets,  whether  of  Brussels  or  Kidderminster,  are  ex- 
pensive, and  soon  show  signs  of  wear,  besides  which  they  are  not 
adapted  for  halls,  offices,  or  public  buildings.  To  meet  this  want  a 
composition  called  Kamptulicon  has  been  extensively  introduced  in 
churches  and  other  places,  but  after  trial  has  been  discarded  as  use- 
less, on  account  of  its  extreme  brittleness — or,  perhaps,  "shortness" 
would  be  a  better  term — as  after  it  has  been  down  for  some  time  it 
breaks  or  crumbles,  on  being  taken  up,  very  much  like  oat-cake. 
This  may  be  a  defect  that  possibly  in  time  might  be  overcome  by 
experimenting  with  the  composition  of  which  it  is  made,  though 
most  likely  the  result  would  be  a  hard  compound.  We  have  made 
these  remarks  to  introduce  a  very  Ijeautiful  invention  especially  de- 
signed for  the  purposes  in  question.  The  patentee  is  Mr.  Dunn,  of 
Messrs.  Charles  Goodyear  and  Co.  (the  inventor  of  the  vulcanization 
of  india-rubber),  for  combining  a  mixture  of  cork,  cotton,  wool,  and 
other  fibrous  materials  of  any  colours  and  fineness  with  india-rubber, 
and  spreading  them  upon  a  canvas,  cotton,  or  woollen  back,  which 
is  then  subjected  to  a  process  by  which  the  carpet  in  embryo  can  be 
embossed,  either  plain  or  in  colours,  the  result  being  a  material  of 
great  permanence  and  beauty. — Builder. 


VEGETABLE   LEATHER. 

This   artificial   substitute  for  real    leather  is   manufactured   by 
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Messrs.  Spill  and  Co.,  on  Stepney  Green.  Its  face  and  general  cha- 
racter resembles  the  natural  product  so  closely,  that  it  is  only  by 
actual  examination  that  the  difference  can  be  determined.  This  is 
more  particularly  the  case  in  that  descriptin^n  which  is  made  for 
book-binding,  the  covering  of  library- tables,  and  like  purposes. 
Amongst  other  advantages  it  possesses  over  leather  proper,  is  that 
however  thin  the  imitation  is,  it  will  not  tear  without  considerable 
force  is  exercised  ;  it  resists  all  damp,  and  moisture  may  be  left 
upon  it  for  any  period  without  injury  ;  consequently,  it  does  not 
sudden  or  cockle,  is  always  dry,  and  its  polish  is  rather  increased 
than  diminished  by  friction.  To  scratch  or  raise  its  surface  with 
the  nail,  or  by  contact  with  any  ordinary  substance,  will  not  abrade 
it ;  and  enough  will  have  been  said  to  justify  its  entering  the  list 
against  an  article  of  daily  use,  which  has  of  late  years  been  deemed 
far  from  sufficient  for  the  demand,  and  has  consequently  risen  in 
price  to  the  manifest  loss  and  injury  of  every  class  of  the  commu- 
nity. We  believe  that  the  largest  entire  piece  of  real  leather  that 
can  be  cut  from  a  bullock's  hide  is  not  more  than  7  feet  by  5,  and 
this  includes  the  stomach  and  other  inferior  parts.  Vegetable  lea- 
ther, on  the  contrary,  is  now  produced  50  yards  in  length  and  1^ 
yards  wide,  every  portion  being  of  equal  and  of  any  required  thick- 
ness, and  the  smallest  portion  is  convertible.  Caoutchouc  and 
naphtha  are  used  in  its  manufacture,  but  by  a  process  known  to 
the  senior  of  the  firm,  who  is  himself  an  accomplished  chemist,  all 
odour  is  removed  from  the  naphtha,  and  the  smell  of  vegetable 
leather  is  rendered  thereby  less  in  strength,  if  anything,  than  that 
of  leather.  The  principal  objects  to  which  it  is  at  present  applied, 
are  carriage  and  horse  aprons,  antigropole,  soldiers'  belts,  buckets 
which  pack  fiat,  harness  of  every  description,  book-binding,  &c. 
For  the  latter,  its  toughness,  washable  quality,  and  resistance  to 
stains,  render  it  remarkably  fitted.  Its  thickness,  which  may  be 
carried  to  any  extent,  is  obtained  by  additional  backings  of  linen, 
&c.,  cemented  with  caoutchouc,  and  its  strength  is  marvellous,  while 
it  is  but  one-third  the  price  of  leather. — Mec/ianks'  Mafjazine. 


A    SELF-SUPPORTING    BRACKET. 

Evert  one  knows  how  the  principle  of  atmospheric  pressure  is 
illustrated  by  a  toy  called  a  sucker,  which  boys  make  with  a  bit  of 
wet  leather  and  a  string  passed  through  its  centre  :  the  principle  has 
been  applied  in  an  analogous  manner  as  the  means  of  fixing  a 
piece  of  metal  in  a  moment  to  a  wall,  a  ceiling,  or  the  glass  of  a 
window.  "  Lavater's  Patent  Pneumatic  Bracket"  is  a  short  brass 
tube,  having  at  one  end  sockets  in  which  may  be  inserted  any  sort 
of  light  frame,  branches,  or  hooks,  and  terminating  at  the  other 
extremity  in  a  trumpet-like  expansion,  which  is  covered  with  a  disc 
of  india-rubber.  To  the  centre  of  this  disc  is  attached  a  smaller  one 
of  metal,  which  can  be  drawn  within  the  tube  by  a  screw  proceeding 
from  a  cap  that  fits  over  the  smaller  end  of  the  tube.  When  the 
screw  is  relaxed  the  india-rubber  disc  is  fiat.  Apply  it  then  to  the 
wall  after  moistening  it  with  the  breath,  turn  the  screw,  and  the 
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metallic  disc,  receding  from  the  surface  of  the  wall  and  carrying  the 
■central  portion  of  the  india-rubber  with  it,  will  create  a  vacuum 
capable  of  sustaining  a  weight  proportioned  to  the  superficial  area  of 
the  trumjiet-like  expansion.  The  bracket  may  be  detached  in  a 
moment,  and  will  leave  no  mark,  it  is  said,  where  it  has  been.  By 
means  of  a  similar  contrivance  any  number  of  brass  rods  may  be 
attached  to  the  glass  in  a  shop  window  without  breakage. — Builder, 
Ho.  851.  

SECURING   CEILINGS. 

A  PATENT  has  been  taken  out  for  securing  the  plastering  of 
Ceilings  and  Walls.  The  object  is  to  cause  the  first  Layer  of  plaster 
to  adhere  as  firmly  to  the  laths  as  the  second  layer  does  to  the  first ; 
and  for  that  purpose  it  consists  in  applying  to  the  joists  or  grooves, 
or  to  a  ceiling  of  boards,  laths  having  inchned  edges  forming  an 
angle  with  the  horizontal  plane  of  the  floor,  to  which  the  mortar  is 
to  be  applied,  and  spread  on  in  the  usual  manner,  so  that  the 
tongues  of  mortar  which  pass  between  the  interstices  of  the  laths 
form  an  angle  with  th.e  horizontal  plane  of  the  floor,  and  overlap  the 
tops,  and  are  clinched  thereto,  whereby  the  mortar  is  held  and  pre- 
vented from  falling.— i?iM7fZe?-,  No.  835. 

ABERDEEN    GRANITE. 

At  the  late  Meeting  of  the  British  Association  at  Aberdeen  was 
read  a  "  Description  of  the  Granite  Quairies  of  Aberdeen  and  Kin- 
cardineshire," by  Mr.  A.  Gibb.  The  working  of  the  quarries  in 
Aberdeen  commenced  250  years  ago  ;  but  little  i^rogress  was  made 
for  100  years.  The  houses  in  Aberdeen  were  constructed  princi- 
pally of  wood  till  1741,  when  a  fire  taking  place,  the  town-council 
ordained  that  the  fronts  of  the  houses  should  be  of  stone  or  brick. 
In  1764  granite  was  recommended  for  paving  the  streets  of  London, 
and  was  used  for  Waterloo  Bridge  in  1817,  and  subsequently  for  the 
docks  at  Sheerness  and  London  Bridge.  There  are  upwards  of  20 
quarries  supplying  the  difterent  varieties  of  granite :  the  blue,  the 
red  or  Peterhead  granite,  the  light  red,  soft  grej^  and  white.  The 
granite,  for  the  most  part,  lies  in  irregular  masses  in  the  quarries, 
<ind  generally  of  columnar  structure.  The  quarrying  is  principally 
carried  on  by  blasting.  The  drainage  of  the  quarries  is  chiefly  ac- 
complished by  means  of  siphons  of  lead-pipe,  from  1  to  2  or  3  inches 
in  diameter.  The  author  suggests  the  use  of  a  locomotive  engine 
on  rails  for  drainage  purposes,  as  well  as  for  crane  and  lifting  work. 
The  quarries  are  not  worked  to  any  great  depth,  though  the  best  and 
largest  masses  are  found  at  the  lower  depths  ;  and  proper  mechani- 
cal contrivances  for  working  deeper  might  be  used  with  advantage. 
With  reference  to  the  durability  of  the  granite,  there  appears  no 
appreciable  decay  ;  on  the  oldest  specimens  of  several  hundred  years 
the  tool-marks  are  as  sharp  and  fresh  as  at  first.  The  tools  used  in 
dressing  the  granite  for  a  long  period  were  hammers,  picks,  and 
axes  only  ;  but  in  1820  steel  chisels  were  introduced,  which  effected 
3,  considerable  improvement.     Machinery  was  tried  for  dressing,  but 
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it  failed,  being  in  the  form  of  a  planing  machine,  the  granite  requir- 
ing a  distinct  blow  to  separate  the  parts.  The  number  of  workmen 
employed  in  the  quarries  is  about  500  daily,  and  the  number  of 
horses  about  50.  About  50,000  tons  are  quarried  annually,  of 
which  about  30,000  are  exported  ;  and  the  export  is  increasing  at 
the  rate  of  500  tons  annually. 

WATER-GLASS   AND   ITS  APPLICATIONS. 

An  important  Report  on  this  useful  agent  has  been  translated 
and  printed  for  private  circulation,  at  the  instance  of  His  iloyal 
Highness  the  Prince  Consort,  .as  President  of  the  Society  of  Arts  ; 
but,  we  regret  to  add,  that  in  this  document  the  claims  of  a  British 
inventor  to  priority  have  been  entirely  ignored.  The  inventor  is 
Mr.  Frederick  Ransome,  who  writes  : — 

"The  articles  upon  the  subject  of  Water-glass,  by  Dr.  Fuchs,  which 
have  recently  appeared,  and  the  Report  of  the  Commission  of  the 
French  Government  on  the  experiments  of  Professor  Kuhlmann,  would 
lead  to  the  conclusion  that  the  important  subject  of  Silicification  and 
the  various  applications  of  soluble  glass  are  comparatively  unknown 
in  this  country,  the  more  so  as  no  reference  whatever  is  made,  either 
in  the  Report,  or  the  articles  in  question,  to  English  discoveries  and 
manufactures  dependent  upon  the  same  principles. 

"  As  the  inventor  and  patentee  of  various  processes,  in  every  respect 
analogous  and  almost  identical  with  those  suggested  in  the  articles 
alluded  to — as  having,  during  the  last  fifteen  years,  occupied  myself 
exclusively  in  modifying  and  improving  the  manufacture,  and  apply- 
ing successfully  on  a  large  scale  the  soluble  glass  to  various  useful 
purposes  previously  unknown  in  this  country,  I  may  be  allowed  to 
claim  attention  to  the  great  injustice  of  bringing  so  prominently 
forward  as  a  novelty  the  history  and  results  of  experiments  conducted 
by  foreign  chemists  in  the  manufacture  and  use  of  a  material  for 
which  /  received  the  Telford  medal  of  the  Institution  of  Civil 
Engineers  in  184S  ;  a  prize  medal  from  the  Jury  of  the  Great  Exhibi- 
tion in  1S51 ;  and  which  I  have  been  manufacturing  at  the  rate  of 
many  tons  per  week  at  my  own  works,  and  more  lately  at  those 
of  the  Patent  Silicious  Stone  Company  at  Ipswich. 

"My  own  attention  was  first  directed  to  the  subject  in  the  year 
1S44,  when  carrying  out  a  series  of  experiments  with  a  view  to  the 
production  of  an  artificial  stone  suitable  for  grinding,  building,  and 
ornamental  purposes,  which  should  possess  all  the  advantages,  and 
be  free  from  many  of  the  defects  of  the  natural  stones  hitherto 
in  use. 

"  I  was  not  at  that  time  aware  of  the  memoirs  published  by  Dr. 
Fuchs,  in  Kastner's  Archiv  for  1825  ;  nor  of  the  further  researches 
either  by  him  or  Professor  Kuhlmann  ;  nor  have  I  yet  learned  that 
either  of  those  gentlemen  attempted,  or  even  contemplated,  the 
manufacture  of  stone  by  such  process  ;  but,  on  the  other  hand,  I 
may  be  allowed  to  state  that  I  secured  a  patent  in  France  for  this 
very  process  in  the  year  1S45. 

"  In  the  year  1845,  I  obtained  letters  patent  in  England,  Scotland, 
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and  Ireland,  for  the  application  of  a  soluble  silicate  for  combining 
small  coal  into  blocks,  and  for  preserving  wood  from  fire  and 
decay. 

"  In  the  year  1854,  and  still  without  any  knowledge  of  the  work 
done  by  Dr.  Fuchs  or  Professor  Kuhlmann,*  I  invented  a  process  for 
'preparing  oxides  and  carbonates  of  lead  or  zinc,'  and  'carbonates 
or  sulphates  of  barytes  with  soluble  silica,'  either  witli  or  without 
being  'mixed  with  colouring  or  other  matter,'  and  enrolled  a 
provisional  specification,  intending  to  complete  the  patent  for  the 
same,  but  owing  to  an  attack  of  illness,  I  was  prevented  from 
obtaining  this  protection. 

"  In  the  year  1S55,  I  claimed  and  obtained  a  patent  for  further 
improvements  in  the  manufacture  of  artificial  stone  ;  and  lastly,  in 
1856,  I  invented  and  patented  a  process  for  preserving  natui-al  or 
artificial  stone  and  other  building  materials,  and  in  rendering  them 
less  liable  to  decay. 

' '  The  application  of  this  process,  which  I  also  patented  in  France, 
in  March,  1857,  has,  in  every  instance  in  which  1  have  operated, 
been  attended  with  the  most  satisfactory  results  ;  decay  has  been 
prevented  in  the  softest  and  most  friable  stones,  and  where  dis- 
integration had  commenced  prior  to  its  use,  this  has  been  at  once 
arrested,  and  the  same  stones  rendered  perfectly  hard  and  durable." 

At  the  late  meeting  of  the  British  Association,  Mr.  Eansome  de- 
scribed more  in  detail  the  value  of  the  above  applications  in  the  manu- 
facture of  artificial  stone,  and  in  the  preservation  of  natural  stone, 
&c.,  from  decay. 

The  latter  process  consists  not  merely  in  the  application  of  a  soluble 
silicate,  as  described  and  adopted  by  Professor  Kuhlmann  and  others 
on  the  Continent,  and  which  Mr.  Eansome  stated  he  found  to  be 
utterly  ineffective  in  this  country',  being  liable  to  removal  by  rain 
or  even  by  the  humidity  of  the  atmosphere — -but  consists,  first,  iu 
treating  the  stone,  &c.,  with  a  solution  of  silicate  of  potash  or  soda, 
and  afterwards  with  a  solution  of  cliloride  of  calcium,  or  chloride 
of  magnesia  ;  by  which  means  a  double  silicate,  or  silicate  of  lime, 
or  silicate  of  magnesia,  is  immediately  formed  in  the  pores  and 
structures  of  the  .stone,  &c.,  which  double  silicate  possesses  the  most 
indestructible  and  most  stronglj"-  cohesive  properties,  enveloping 
every  particle  of  the  stone  with  which  it  comes  in  contact,  producing 
an  extraordinary  amount  of  hardness,  and  hermetically  sealing  all 
the  pores  with  an  indestructible  mineral  precipitate,  without  in 
the  slightest  degree  destroying  the  natural  characteristics  of  the 
stone,  t 

Every  impartial  person  must  regret  that  "the  French  Govern- 
ment Commission"  should  have  prevailed  upon  the  Society  of  Arts 
to  sanction  the  circulation  of  a  document  which  inflicts  such  a 
wrong  upon  one  of  the  Society's  most  active  and  intelligent  members. 
In  the  Athenceum,  considerable  attention  has  been  paid  to  this  subject, 
*  See  Journal  of  the  Society  of  Arts,  No.  318. 

t  See  a  paper  on  M.  Kulxlmann's  invention  in  the  Tear-£ook  of  Facts,  1859, 
p.  65. 
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and  the  respective  claims  of  the  methods  of  M.  Kuhlmann  and  Mr. 
Eansome,  with  the  following  results  : — 

"■'.Ve  have  taken  some  trouble  (says  the  Athen<Bum,  TSo.  1671)  to  inquire  how 
far  M.  Kuhhnann's  process  for  preserving  stone  by  the  simple  apphcation  of  the 
soluble  silicate  or  '  water-glass,"  on  the  surface  of  buildings  already  erected,  is 
successful. 

"  We  hear  that  not  only  at  the  Houses  of  Parliament  in  this  country,  but  that 
also  in  Paris,  in  those  portions  of  the  Louvre  and  Notre  Dame  which  were  ex- 
perimented upon  with  the  water-glass,  the  result  has  been  inefficient  and  unsatis- 
factory. The  hardening  of  the  film  by  the  action  of  the  atmosphere,  although  a 
possible  result  if  time  and  circumstances  are  favourable,  has  failed  in  practice, 
owing  in  part  to  the  facUity  with  which  the  water-glass  or  silicate  is  removed  by 
the  moisture. 

"  Mr.  Rausome's  process  consists  in  the  application  ofa  solution  of  muriate  of 
lime,  which  immediately  enters  into  combination  T\-ith  the  silica  of  the  water- 
glass,  and  forms  silicate  of  Hme— a  perfectly  tenacious,  insoluble,  and  indestruc- 
tible substance,  which  completely  fills  up  all  the  interstices  and  pores  of  the 
stone,  &c.,  rendering  it  impermeable  and  non-absorbent. 

"  The  great  desideratum,  unquestionably,  has  been  to  find  some  means  of  ren- 
dering stone  impermeable,  without  the  introduction  of  oil}'  or  fatty  matter  ;  or, 
in  other  words,  by  means  of  some  substance  that  cannot  be  decomposed  or  in- 
jured by  exposure  either  to  the  oxygen  of  the  air,  or  to  any  of  those  vapours  so 
commonly  mised  with  the  air  in  large  cities  or  ia  manufacturing  districts. 

"Mr.  Kansome's  idea,  of  fixing  a  coat  of  silicate  of  lime,  by  taking  advantage  of 
the  double  decomposition  that  takes  place  when  chloride  of  calcium  comes  in 
contact  with  silicate  of  soda  or  potash,  both  dissolved  in  water,  seems  to  have 
settled  the  question.  The  diseovery  has  not  had  so  long  a  test  as  may  be  con- 
sidered desirable  before  pronouncing  on  its  merits.    There  is  reason  to  be  satis- 


fied so  far  as  we  have 


gone. 


"  The  comparison  of  those  parts  of  the  Houses  of  Parliament  treated  in  this 
way,  or  the  Baptist  Chapel  at  Bloomsbary,  or  other  buildings  submitted  to  the 
process,  with  any  of  those  specimens  of  stone  treated  either  by  M.  Kuhlmann's 
or  other  process,  will  show  any  observer  how  much  the  advantage  is  in  favour  of 
the  more  scientific,  and  at  the  same  time  simple  method. 

"  We  have  often  alluded  to  the  progress  made  with  this'material,  and  find  that 
our  conviction  of  its  value  is  strengthened  as  time  goes  on.  It  will  be  interesting  to 
watch  the  apphcation  of  the  preserving  process  to  the  buildings  in  Paris  and 
elsewhere,  where  the  simple  solution  of  the  soluble  glass  has  been  found  to  faO ; 
and  we  understand,  that  not  only  is  this  about  to  be  done,  but  that  M.  Dumas 
has  already  lent  the  sanction  of  his  great  name  to  the  soundness  of  the  chemical 
question  involved  therein."  

DRY   CLAY   BRICK   AND   TILE   MACHINERY. 

At  the  Eoyal  Agricultural  Society's  late  show  at  Warwick,  there 
was  exhibited  by  Mr.  H.  Chamberlain,  a  machine  patented  by  Messrs. 
Bradley  and  Craven,  by  means  of  which  Bricks,  it  is  said,  can  be 
made  from  perfectly  Dry  Clay,  so  that  when  moulded,  they  can  be 
taken  direct  to  the  kiln  to  be  burnt.     Mr.  Chamberlain  says  :  — 

"  Brick-making  has  been  hitherto  carried  on  during  a  limited  season  of  some  si.'c 
months  in  each  year,  or  during  the  long  days,  as  the  bricks  could  not  be  dried 
in  the  winter,  and  jfrost  would  totally  destroy  them.  The  result  of  such  a  sys- 
tem presses  very  hard  upon  the  brick  labourer,  who  only  finds  full  employment 
for  one-half  his  time.  Again,  a  large  stock  of  bricks  is  obliged  to  be  made,  to 
meet  the  demands  for  the  winter  months,  and  if  trade  is  not  very  flourish- 
ing the  manufacturer  has  to  hold  them,  or  sell  them  at  a  great  sacrifice.  On  the 
other  hand,  it  often  occurs  that  works  are  seriously  delayed  in  the  spring,  from 
the  make  of  the  previous  year  being  exhausted,  and  no  further  supply  can  be 
obtained  until  the  new  bricks  of  the  current  season  are  ready  for  use.  The  dry 
clay  machines  meet  these  emergencies,  for  all  they  require  is  a  shed  in  which  the 
clay  may  be  stored  as  it  is  raised  from  the  earth,  a  machine-house,  and  kilns.  If 
the  clay-shed  holds  sufiicient  material  for  a  month  or  six  weeks'  consumption 
H   2 
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the  works  can  be  kept  on  uninterruptedlj'  during  the  whole  year,  giving  constant 
employment  to  the  labourer,  and  enabling  the  manufacturer  to  meet  any  de- 
mand. In  districts  of  the  country  where  coals  are  cheap,  the  bricks  are  dried  on 
flues  throughout  the  winter ;  or  where  my  improved  brick-works  are  erected,  they 
are  dried,  both  in  winter  and  summer,  by  the  waste  heat  of  the  burning  kilns. 
In  the  use  of  flues  the  consumption  of  fuel  is  considerable  for  this  purpose,  and 
therefore  greatly  increases  the  cost  of  manufacture.  The  saving  of  labour  in 
making  the  bricks  of  dry  clay  is  immense.  When  made  in  a  plastic  state,  the 
clay  must  be  tempered  and  worked,  at  great  labour,  into  a  perfectly  homoge- 
neous mass,  and  after  manufacturing  the  bricks  they  have  to  be  spread  on  dry- 
ing-floors, or  waUed  on  drying  ground,  to  evaporate  the  water  that  it  has  taken 
so  much  trouble  to  thoroughly  mix  and  work  into  it.  As  the  drying  ground  for 
a  large  work  is  necessarily  extensive,  the  labour  of  the  several  "removals  must 
entail  a  costly  process,  while  on  the  dry-clay  making  nothing  more  is  necessary 
than  to  throw  the  rousb  earth  into  the  machine,  when  it  is  delivered  out  a  perfect 
brick  for  removal  to  the  kiln  at  once  for  burning.  In  practice  it  is  found  ad- 
■visable  with  strong  clays  to  use  a  portion  of  sand  with  the  earth,  the  same  as  in 
plastic  clay  manufacture.  The  pressure  can  be  regulated  to  anything  desired, 
so  that  bricks  can  be  made  of  the  densest  description  for  engineering  purposes, 
or  they  may  be  made  of  as  open  a  texture  as  the  hand-made  brick,  by  giving  less 
pressure,  and  the  addition  of  sand  to  the  clay. 

"  For  fire-brick  making  these  machines  are  particularly  adapted,  and  in  case 
of  existing  works  that  have  proper  grinding-mills,  the  machiiie  only  ia  neces- 
sary."   

MANURING   CROPS. 

There  has  been  communicated  to  the  British  Association  a  "Re- 
port on  Field  Experiments  on  the  Essential  Manuring  Constituents 
of  Cultivated  Crops,"  by  Professor  Yoelcker.  These  researches, 
wliich  extended  over  a  period  of  four  years,  had  special  reference 
to  the  turnip- crops.  Dr.  Voelcker  described  the  plan  ujjon  which 
these  experiments  were  undertaken,  and  mentioned  the  results  which 
were  obtained.  Amongst  other  points  of  interest  to  the  agricul- 
turist, it  may  be  noticed,  as  the  result  of  four  years'  experience  in 
the  growth  of  turnips  under  particular  conditions, — 1.  That  ferti- 
lizers destitute  of  phosphoric  acid  do  not  increase  the  yield  of  this 
crop.  2.  That  phosphate  of  lime  applied  to  the  soil  in  the  shape  of 
soluble  phosphate  (superphosphate)  increases  this  crop  in  an  espe- 
cial manner,  and  that  the  practical  value  of  artificial  manures  for 
root-crops  chiefly  depends  on  the  relative  amount  of  available  phos- 
phates which  tliey  contain.  Thus  it  was  shown  that  3  cwt.  of  super- 
phosphate per  acre  produced  as  large  an  increase  of  turnips  as  15 
tons  of  farm-yard  manure.  3.  That  ammoniac.al  salts  and  nitro- 
genized  constituents  yielding  anmionia  on  decomposition,  have  no 
beneficial  eflect  upon  turnips,  but  rather  the  reverse.  4.  That  ammo- 
niacal  salts  applied  alone  do  not  promote,  as  maintained  erroneously, 
the  luxuriant  development  of  leaves  ;  but  that  they  produce  this 
effect  to  a  certain  extent  when  salts  of  ammonia  are  applied  to  the 
land  in  conjunction  with  the  mineral  constituents  found  in  the  ashes 
of  turnips.  The  Report  likewise  states  that  numerous  analyses  of 
turnips  have  been  made,  from  wliich  it  appears  that  the  more  nutri- 
tious and  least  ripened  roots  invariably  contain  less  nitrogen  than 
half-ripened  roots,  or  turnips  of  low  feeding  qualities.  In  the  latter, 
the  proportion  of  nitrogen  was  found  in  several  instances  two  to  two- 
and-a-half  times  as  high  as  in  roots  distinguished  for  their  good 
feeding  qualities. 
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Similar  experiments  upon  wheat  showed  that  nitrogenized  ammo- 
niacal  matters,  which  proved  inefBnacious  in  rehition  to  turnips, 
increase  the  yield  of  corn  and  straw  very  materially,  and  that 
the  increase  of  wheat  was  largest  when  the  ammoniacal  constituents 
were  associated  with  mineral  matters. 


THE  FORCES  USED  IN  AGRICULTURE. 

Mr.  J.  C.  Morton  has  read  to  the  Society  of  Arts  an  able  prac- 
tical paper  on  this  subject,  in  which  he  remarks  :  — 

Agriculture  is  experiencing  the  truth  taught  in  the  history  of  all 
other  manufactures — that  machinery  is,  in  the  long  run,  the  best 
friend  of  the  labourer.  This  truth  is  taught  even  more  impressively 
by  a  review  of  agriculture  generally,  than  it  is  by  the  case  of  any 
individual  farm.  Here  are  we,  twenty- one  millions  of  people,  pro- 
ducers and  consumers,  living  in  this  island,  on  a  great  farm,  which 
we  may,  by  tlie  help  of  such  statistics  as  we  possess,  describe  as 
nearly  19,000,000  arable  acres,  and  probably  neai-ly  as  much  grass, 
einpifning  as  farm  labour,  in-(loor  and  out,  about  950,000  men  and 
120,000  women,  besides  300,000  lads  and  70,000  girls,  or  averaging 
them  by  their  probable  wages,  as  has  been  done  before,  let  us  say 
equal  in  all  to  1,150,000  men,  or  one  to  every  17  acres  of  arable, 
and  nearly  as  much  pasture.  We  feed  and  use  some  1,500,000  horses, 
of  which  probably  800,000  are  strictly  for  farm  puqjoses.  We  are 
annuallj'  inventing  and  manufacturing  labour-saving  machines  at  an 
extraordinary  rate,  and  every  year  at  least  10, 000  horses  are  added  to 
the  agi-icultural  steam-power  of  the  country,  certainly  displacing  both 
animals  and  men  to  some  extent.  We  have  taken  the  flail  out  of 
the  hand  of  the  labourer,  and  the  reaping-hook  is  going  ;  on  many  a 
farm  he  no  longer  walks  between  the  handles  of  the  plough — he  no 
longer  sows  the  seed — he  does  but  a  portion  of  the  hoeing  and  the  har- 
vesting— and  yet,  so  far  from  being  able  to  dispense  with  his  assis- 
tance, he  is  more  hi  demand  than  ever. 

Within  the  past  ten  years  upwards  of  40,000  horse  power  has  been 
added  to  the  forces  used  in  agriculture  in  steam  alone.  If  I  may 
single  out  ilessrs.  Clayton  and  Shuttleworth  of  Lincoln,  Garrett  of 
Saxmundham,  Hornsby  of  Grantham,  Ransome  of  Ipswich,  and 
Tuxford  of  Boston,  they  alone  are  furnishing  10,000  horse  power 
annually  to  the  farmer.  Messrs.  Tuxford,  among  the  first  to  start 
the  locomotive  agi-icultural  steam-engine,  inform  me  that  for  the 
earliest  suggestion  of  it  they  are  indebted  to  Mr.  John  Morton,  of 
Gloucestershire,  then  agent  to  the  late  Earl  of  Ducie,  who  twenty 
years  ago  recommended  them  to  put  these  little  engines  upon  wheels, 
thus  foreseeing  the  fitness  of  these  powers  made  locomotive  to  the 
circumstances  of  Enghsh  agriculture.  Messrs.  Ransome,  of  Ipswich, 
were,  I  believe,  the  earliest  to  receive  the  commendations  and  the 
prizes  of  the  Agricultural  Society  of  England  for  their  engines,  and 
now  the  leading  manufacturers  of  them,  Messrs.  Claj'ton,  of  Lincoln, 
send  out  ten  of  them  each  week,  or  4000  horse  power  per  annum. 

Of  reapers,  again,  since  1851,  Burgess  and  Key  have  sold  upwards 
of  1900  of  their  improved  M'Cormack's  reaper,  of  which  771  were 
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sold  in  185S  ;  and  they  now  hold  four  times  as  many  orders  as  they 
did  twelve  months  ago.  Crosskills  have  sold  500  of  Bell's  reaper^ 
and  SOO  of  Hussey's  ;  Messrs.  Dray  have  sold  800  of  their  improved 
Hussey's  reaper  ;  Messrs.  Gan-ett  have  sold  COO  of  Hussey's  ;  250 
of  Wood's  clever  little  reaper  were  sold  in  1858  ;  and  tlie  Cuthberts, 
of  Bedale,  who  have  just  begun  the  manufacture  of  their  equally 
clever  machine,  sold  100  before  last  harvest,  and  could  have  sold 
four  times  as  many.  In  all,  probably  4000  reaping  machines  were 
at  work  last  harvest,  capable  of  cutting  more  in  a  day  than  40,000- 
labouring  men,  and  yet  there  never  was  such  a  harvest  as  the  last 
for  the  difficulty  of  procuring  harvest  men.  Notwithstanding  all 
this  addition  to  the  forces  and  the  machinery  of  agriculture,  more 
labourers  than  ever  are  required,  and  as  more  labourers  are  not 
forthcoming,  wages  rise.  Thus  the  increase  of  steam-engines  and. 
machines  need  create  no  fear  for  the  agricultural  labourer. 

If  fears  and  lamentations  have  any  place  at  all,  it  is  in  behalf  of 
the  masters  rather  than  of  their  men.  The  labouring  force  in  agri- 
culture is  better  paid  than  it  used  to  be. 

Tens  of  thousands  of  acres  have  been  this  autumn  ploughed  or 
worked  by  steam. 

That  the  services  of  the  labourer  will  more  and  more  require  the 
combination  of  skill  with  mere  force,  and  that  a  larger  number  of 
well-qualified  men  is  being,  and  will  be,  needed,  seems  plain.  That 
Lorse  power  will  be  displaced  by  steam  at  least  two-fifths,  I  believe  : 
and,  as  there  are  now  at  least  800,000  horses  used  upon  our  farms, 
there  is  scope  enough  for  many  years  to  come  for  all  our  agricultural 
mechanics. 

The  grand  result  will,  no  doubt,  be  a  continual  increase  of  produce 
and  fertility.  

boydell's  and  brat's  traction  engines. 
The  capabilities  of  this  admirable  I\oad  Locomotive  have  been 
tested  in  Hyde  Park,  previous  to  the  engine  and  its  train  of  waggons- 
being  despatched  to  Bombay,  in  accordance  with  the  wish  of  the 
Secretary  of  State  for  India.  The  engine,  though  less  compact  than 
that  known  as  Bray's  patent,  is  nevertheless  as  beautiful  a  machine, 
perfectly  under  control  even  for  the  sharpest  turnings  of  ordinary 
streets,  and  easy  both  in  ascent  and  descent  of  steep  inclines.  Both 
patents  are  fitted  with  the  peculiar  mechanism  over  the  driving  wheel 
which  forms  an  endless  tramway.  In  the  engine  of  Boydell  this  end- 
less rail  acted  with  the  most  perfect  satisfaction,  quite  bearing  out 
what  has  been  before  stated,  that  the  engine  could  not  only  travel 
over  the  worst  roads,  but  that  the  roadway  itself  is  actually  im- 
proved by  the  equal  and  broad  compression  of  the  rails.  Though 
nominally  of  12  horse  power,  the  boilers  yield  steam  for  an  indicator 
of  more  than  double  their  amount,  and  the  engine  can  with  ease 
draw  from  60  to  70  tons  along  ordinary  turnpike  reads  at  the 
rate  of  four  miles  per  hour.  Attached  to  the  machine  were  five 
powerful  waggons  speciallv  made  for  the  purpose  by  Crosskill,  and 
all  of  which,  by  removing  a  pin  or  pivot  from  between  the  two  leading 
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wheels,  are  enabled  to  follow  every  turn  of  the  engine  with  a  sei-pent- 
like  movement  which  gives  the  utmost  freedom  and  flexibility  to  the 
whole  convoy.  More  than  once  the  whole  train  turned  in  less  than 
half  its  length,  and  that,  too,  in  passing  over  grass  and  uneven 
ground.  The  indentation  made  by  the  passage  of  the  wheels  was  no 
more  than  would  have  been  made  by  an  ordinary  coal  waggon.  160 
soldiers  of  the  Guards  were  in  attendance  and  rode  in  the  waggons, 
and  with  this  load  the  whole  train  was  taken  easily  across  the  level 
pai'ts  of  the  Park  at  the  rate  of  six  miles  an  hour.  The  results  of  the 
trials  were  in  the  highest  degree  satisfactory,  and  seem  to  leave  no 
doubt  whatever  that  over  the  rough  roads  of  India  during  the 
summer  season,  when  the  rivers  are  dry,  the  engines  will  be  of  the 
utmost  service  in  facilitating  the  transmission  of  merchandize.  For 
military  purposes,  such  as  getting  up  guns  and  siege  stores,  an 
engine  of  the  kind  would  prove  an  invaluable  auxiliary. 

One  of  Bray's  Traction  Engines,  denominated  the  "  steam  horse," 
manufactured  by  Mr.  Taylor,  of  Tirkenhead,  for  special  use  to  super- 
sede the  employment  of  teams  of  horses  in  the  removal  of  timber  and 
other  materials,  ordered  by  the  Board  of  Admiralty  for  service  in 
the  dockyard,  Woolwich,  has  been  tested  at  various  rates  of  speed, 
and  driven  repeatedly  round,  forming  a  circle  of  about  sixty  feet  in 
circumference.  It  afterwards  proceeded  along  the  principal  thorough- 
fare of  the  yard  at  a  speed  of  eight  or  ten  miles  per  hour,  and  was 
subsequently  handed  over  to  the  authorities.  The  engine,  unlike 
any  former  one,  is  fitted  with  carriage  springs  to  reduce  the  amoimt 
of  friction,  which  would  otherwise  be  considerable,  from  the  effect  of 
the  stony  and  uneven  roads  over  which  it  is  destined  to  travel. 

NEW  PLOTTING   SCALE  FOB   SURVEYING  LAND. 

Mr.  J.  G.  Austin  has  explained  at  the  Institution  of  Civil  Engi- 
neers a  "Double  Oif-set  Plotting  Scale,"  for  the  use  of  civil 
engineers,  land  surveyors,  &c.  The  invention  was  described  to  consist 
in  the  projection  of  the  line  upon  which  the  plotting  was  to  be  per- 
formed, at  a  distance  from  the  edge  of  the  scale,  by  means  of  the 
"station  pointers,"  so  as  to  admit  the  smallest  off-set  being  plotted 
on  either  side  of  the  scale.  The  instrument  was  readily  affixed  to 
the  paper  and  board,  by  placing  the  "  station  pointers"  upon  the 
line  to  be  plotted  upon,  keeping  the  scale  in  use  always  on  the  left 
hand,  and  the  lower  pointer  exactly  at  the  station  from  which  the 
line  proceeded.  Then,  by  turning  the  milled-headed  screws  at  each 
end,  the  instrument  was  fixed  immovably  during  the  operation  of 
plotting.  Should  the  length  of  the  line  exceed  the  capacity  of  the 
scales,  the  distance  plotted  must  be  denoted  on  the  map,  the  instru- 
ment released  by  reversing  the  screws,  shifted  forward,  refixed,  and 
the  work  continued  ;  but  should  the  line  be  shorter  than  the  capa- 
city of  the  scale,  the  position  of  the  instrument  could  be  determined 
by  the  zero  line  of  the  off- set  scale,  without  the  necessity  of  extend- 
ing the  line  to  the  length  of  the  instrument.  The  scales  could  be 
adapted  to  suit  the  operator,  could  be  made  of  any  material  in 
customary  use  for  such  purposes,  or  the  principle  could  be  adapted 
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to  any  existing  scales.  The  off-set  scale  was  intended  to  traverse 
between  the  edges  of  the  lateral  scales,  and  the  distance  upon  the 
line  was  to  be  determined  by  the  edge,  and  the  off-sets  plotted  on 
,  either  side  of  the  zero  line.  The  instrument  was  said  to  be  simple 
in  its  use,  to  save  mucli  time  in  the  operation  of  plotting  the  details 
of  railway  and  general  surveys,  to  insure  accuracy,  and  avoid  the 
possibility  of  error  from  shifting,  and  as  the  surface  to  be  plotted 
upon  could  be  seen,  it  enabled  the  smallest  off-set  to  be  denoted  on 
either  side  of  the  line  with  greater  ease  and  correctness  than  by  the 
customary  mode,  

A   SEVERAL-BLADED   AXE   FOR   STONE   DRESSING. 

An  ingenious  and  simple  Axe  has  been  invented  by  Mr.  James 
N.  Douglass,  resident  engineer  of  Small's  Lighthouse  Works,  Solva, 
near  Haverfordwest.  Four  to  six  blades  are  ranged  side  by  side  in 
this  instrument,  all  being  fitted  and  fixed  in  the  socket  or  head  by 
means  of  nuts  and  screws.  The  wrought-iron  socket  weighs  7A  lbs. 
and  a  set  of  cast- steel  blades  9§  lbs. ;  the  whole  weighing  17  lbs. 
The  axe  has  been  in  use  on  a  granite  sea-tower  connected  with  the 
works,  and  is  said  to  be  very  effective,  and  to  realize  a  saving  of  25 
per  cent,  over  the  common  granite  axe  for  fine  work.  The  four 
blades  are  used  for  the  fu-st  axing,  and  the  six  for  finishing. 


SELF-WINDING   CLOCKS. 

Mr.  James  White,  of  Wickham  Market,  has  now  in  operation 
"a  Self-winding  Clock,  which  determines  the  time  with  unfailing 
accuracy,  and  will  perpetuate  its  movements  so  long  as  its  component 
parts  exist."  This  (says  the  Bidlder)  reminds  us  of  a  self-acting 
clock  (if  we  may  so  call  it)  which  we  saw  many  years  since,  with  a 
brass  ball  which  traversed  in  a  zigzag  route  along  a  groove  in  a  brass 
plate  mounted  on  an  axis,  the  force  of  the  ball  in  motion  striking 
a  latch  or  check  at  each  end  as  it  descended,  and  upsetting  the  in- 
cline somehow,  so  that  it  just  began  again  to  traverse  as  before,  till 
it  struck  the  latch  or  check  at  the  other  extremity.  It  was  said  that 
the  only  unavoidable  stop  to  this  continual  self-action  was  the  wear- 
ing out  of  the  apparatus.         

a  keyless  lock. 
The  impossibility  of  rendering  a  strong  box  altogether  safe  against 
theft  by  means  of  skeleton  keys  has  led  a  locksmith  in  Frankfort- 
on-the-Main  to  hit  upon  the  ingenious  idea  of  constructing  a  strong 
box  without  any  keyhole  at  all,  and  which  even  the  owner  himself 
cannot  open.  Why,  what's  the  use  of  such  a  box  ?  you  will  ask. 
But,  observe,  inside  is  a  clockwork,  the  hand  of  which  the  owner 
places  at  the  hour  and  minute  when  he  again  wants  to  have  access 
to  the  box.  The  clockwork  begins  to  move  as  soon  as  the  lid  is  shut, 
and  opens  the  lock  from  the  inside  at  the  moment  which  the  hand 
indicates.  Time,  dependent  ujion  the  owner,  is  the  key  to  tiie  lock- 
a  key  which  can  neither  be  stolen  from  him  nor  imitated. 
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MANUFACTURE   OF   CLOTHING   BT   MACHINERY. 

In  evidence  given  before  the  Army  Contracts'  Commission,  Mr, 
Peter  Tait,  of  Limerick,  bas  stated  that  the  whole  of  his  clotiiingis  cut 
and  sewn  by  machinery  driven  by  steam,  and  capable  of  making 
4000  suits  a-week.  It  is  owing  to  the  encouragement  he  has  re- 
ceived from  Sir  Thomas  Trouhridge,  at  the  War  Office,  that  he  has 
carried  the  practical  application  of  machinery  so  far.  He  could  now 
clothe  the  whole  of  the  British  army,  assuming  that  250,000  suits 
would  be  required  annually ;  and,  on  an  emergency,  with  the  steam- 
power  at  his  command,  he  could  furnish  100,000  suits  a-week  to  the 
Government.  He  employs  about  1100  peojDle,  and  no  man  at  wages 
lower  than  a  guinea  a-week. 

The  Boiidoir  Sewing  Machine,  patented  by  Messrs.  Newton,  Wil- 
son, and  Co.,  is  thus  described:  This  machine  is  designed  to  execute 
all  ordinary  domestic  sewing,  and  adapted  also  for  all  light  manu- 
facturing purposes.  It  is  mounted  on  a  portable  table,  and  motion 
is  imparted  by  means  of  a  treadle  acting  on  a  small  friction-wheel 
under  the  machine.  This  arrangement  enables  the  machine  to  be 
protected  from  injury,  as  the  box  or  cover  in  closing  detaches  the 
machine  from  its  treadle.  The  friction- wheel  drives  two  small  levers, 
one  above  and  the  other  below  the  body  of  the  machine.  The  upper 
one  carries  the  piercing  needle,  and  at  the  same  time  feeds  the  ma- 
chine with  its  work,  and  carries  it  forward,  regulating  also,  by  a 
screw  in  the  front,  the  length  of  stitch  as  may  be  desired.  The  under 
lever  carries  the  looper  or  little  instrument  used  iu  completing  and 
securing  the  stitch  on  the  under  side  of  the  fabric.  There  are  two 
of  these  loopers  connected  with  the  machine.  The  one  is  simply  a 
hook  ;  and  where  the  needle  passes  through  the  cloth,  lays  hold  of 
the  loop  of  thread,  and  retains  it  till  the  needle,  passing  again  through 
the  cloth,  enters  this  loop  and  leaves  another,  drawing  the  first  tight 
in  its  receding  motion.  The  stitch  thus  made  is  that  known  as  the 
tambour  stitch.  By  changing  the  first  looper,  and  substituting  the 
second,  a  different  stitch  is  formed.  The  hook  of  this  looper  has  a 
longer  point  than  the  other,  with  an  eye  formed  to  carry  a  second 
thread  ;  and  the  needle  and  the  looper,  by  alternately  intersecting 
the  threads  they  respectively  carry,  form  an  interlocked  or  chain 
stitch  on  the  under  side.  On  the  face  of  the  fabric  the  appearance 
of  both  stitches  is  alike,  that  of  a  back  stitch.  The  thread  is  taken 
direct  from  the  bobbin,  and  the  stitch  in  each  case  is  elastic,  and 
therefore  not  liable  to  injury  in  washing  or  ironing.  By  adaptations 
which  are  attached  at  pleasure,  the  machine  is  made  to  turn  down, 
fold,  and  hem,  at  the  same  time,  also  to  lay  and  stitch  binding  on  to 
the  edges  of  a  garment.  

BREAD    BY   MACHINERY. 

Machinery  for  the  Making  of  Bread  has  lately  been  introduced 
into  this  country  by  Mr.  Miller,  a  baker  in  Upper  George-street, 
Edgware-road,  M'ho  also  adopts  some  modifications  of  the  usual  pro- 
cess of  prepaiing  the  dough.  The  machinery  comprises  a  mixing 
machine,  a  kneading  machine,  and  a  machine  for  forming  the  loaves. 
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The  mixing  macliine  consists  of  an  iron  cylinder,  through  which  a 
horizontal  axis  passes,  having  a  series  of  beaters,  or  blunt  knives, 
fixed  at  right  angles  to  it.  Each  knife  or  benter  is  bent  round,  in 
the  form  of  an  oblong  parallelogram,  which  extends  from  the  axis  to 
within  a  short  distance  of  the  inner  surface  of  the  cylinder.  The 
cylinder  is  steadfast,  while  the  axis  carrying  the  beaters  revolves  in- 
side. The  materials  for  making  the  bread  are  placed  inside  the 
cylinder,  and  in  a  very  short  time,  by  the  action  of  the  machine, 
they  are  thoroughly  mixed.  The  kneading  is  performed  by  passing 
masses  of  the  mixed  material,  after  it  has  stood  a  sufficient  time,  through 
a  pair  of  steel  rollers  several  times,  and  thus  it  becomes  kneaded 
and  thoroughly  amalgamated  into  a  uniform  dough,  suited  for  pass- 
ing into  the  next  machine,  which  forms  it  into  loaves.  This  machine 
consists  of  a  sloping  platform,  which  delivers  the  dough  into  a  pair 
of  steel  rollers  working  horizontally  at  the  end  of  it,  capable  of 
adjustment  to  any  suitable  distance.  Beneath  those  rollers  revolves 
an  endless  web,  which,  by  means  of  a  simple  mechanical  arrange- 
ment, is  carried  step  by  step  the  exact  space  required  for  the  cutter, 
"which  stamps  out  the  loaves  from  the  dough  in  succession,  as  it  is 
carried  along  the  web  in  a  thin  uniform  sheet.  The  pieces  of  dough 
thus  cut,  which  are  not  more  than  three-quarters  of  an  inch  thick, 
are  set  side  by  side  on  flat  tins,  and  placed  in  a  warm  atmosphere 
for  about  thirty  or  forty  minutes,  until  the  dough  has  risen  some- 
what, when  they  are  put  in  the  oven.  The  modified  process  for 
making  the  bread  is  as  follows  :— 

The  dough,  after  it  has  been  mixed  and  kneaded  in  the  usual  way  for  making 
bread,  is  kept  in  fermentation  for  about  six  hours  or  more,  until  it  has  reached 


the  acetous  state,  and  become  unfit  for  use  in  the  ordinary  process,  when  there 
is  added  to  it  one-fifth  of  its  weight  of  dry  fresh  flour,  and  without  any  addi- 
tional water  it  is  mixed  and  broken  rapidly  and  very  thoroughly  through  rollers, 
cut  and  pierced  in  a  cutting  machine,  or  by  other  means,  and  after  a  slight  fer- 
mentation in  an  uncovered  state  exposed  freely  to  the  air,  say  for  thirty  to  forty 
minutes,  according  to  the  temperature  of  the  room,  to  raise  it,  baked  in  a 
quick  oven,  which  should  be  ventilated  by  an  open  door  or  other  means  of  ad- 
mitting and  discharging  the  air  freely.  In  making  the  dough,  about  ninety-five 
pounds  of  water  to  two  hundred  pounds  of  flour  are  used,  and  from  this  weight 
there  result  usually  two  hundred  and  eighty-two  pounds  of  baked  bread,  'ihe 
invention  is  applicable  in  making  bread  from  any  kind  of  flour  of  which  bread 
may  be  made,  and  is  said  to  produce  the  same  beneficial  result  in  the  use  of  all 
kinds. 

The  inventors  do  not  confine  themselves  to  the  precise  details  above  described, 
as  such  may  be  varied  or  modified  without  departing  from  the  principle  of  ac- 
tion thereof;  but  they  claim  as  new  the  process  of  allowing  the  dough  to  fer- 
ment till  it  passes  into  the  acetous  state,  then  reviving  it  by  working  and  break- 
ing it  into  fresh  dry  unfermented  flour,  afterwards  cutting  and  piercing  it,  and 
raisin^  it  while  exposed  freely  to  the  air,  and  baking  in  an  open  or  freely  ven- 
tilated oven. 

The  mixing  cylinder  in  use  at  Mr.  Miller's  is  snfliciently  large  to  take  half  a 
sack  of  flour  at  a  time.  The  whole  of  the  machinery  is  driven  by  a  small  steam- 
engine  of  2-horse  power. 

The  machinery  and  process  generally  are  American  inventions,  and  form  the 
subject  of  patents  in  that  country  as  well  as  in  this. — Journal  of  the  Society  of 

Arts.  

NEW  MODE  OF  MAKING  BREAD. 

Dr.  Odling  has  described  to  the  British  Association  his  new 
Bread-making  process,  by  which  the  carbonic  acid  is  produced  in- 
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dependency  of,  and  superadded  to,  flour,  which  consequently  under- 
goes no  modification  whatever.  The  carbonic  acid  gas  is  stored  in 
an  ordinary  gas-holder,  and  is  pumped  therefrom  into  a  cyhndrical 
vessel  of  water,  whereby  the  water  becomes  charged  with  gas.  This 
soda-water  is  mixed  under  pressure  with  the  flour,  and  the  residting 
dough  becomes  vesicular  on  removing  the  pressure.  It  is  then 
divided  into  loaves  and  baked.  This  process  is  so  rapid  that  in  an 
hour  and  a  Iialf  from  the  first  wetting  of  the  flour,  a  sack  of  flour  is 
made  into  two-pound  loaves.  The  advantages  of  this  new  mode  are 
— its  cleanliness,  from  the  beginning  to  the  end  of  the  operation, 
neither  the  flour  nor  the  water  is  touched  by  the  human  feet  ;  it 
conduces  to  the  health  of  the  work-people  ;  it  is  a  very  rapid  pro- 
cess ;  it  is  certain  and  unifoi-m  ;  and  it  prevents  any  deterioration  of 
the  flour,  so  that  by  this  process  you  can  use  flour  which  would  re- 
quire alum  in  the  ordinary  process. 

MACHINERY   FOB   MAKING   BOOTS   AND    SHOES. 

Mr.  Archibald  Neilson,  of  Glasgow,  has  invented  an  improved 
apparatus  for  making  Boots  and  Shoes.  The  main  portion  of  the 
apparatus  used  consists  of  a  shoe  sole,  the  upper  face  of  which  is 
foi-med  to  a  fine  surface  corresponding  to  the  sole  and  heel  to  be- 
moulded.  This  sole  face  is  chaimelled  all  round  tlie  contour  for 
receiving  a  corresponding  frame  of  metal  hinged  at  one  end  to  the 
sole  plate,  and  in  pieces,  if  convenient.  This  frame  has  upon  its 
upper  face  an  angle  or  ledge-piece  for  forming  the  seam  at  the  j  unc- 
tion of  the  sole  with  the  upper  of  the  boot  or  shoe,  whilst  its  main 
inside  edge  face  shapes  the  external  contour  of  the  sole  edge.  The 
workman  takes  the  lasted  boot,  and  having  deposited  solution  or 
softened  gutta-percha  upon  the  face  of  the  sole,  he  places  the  lasted 
"upper"  down  upon  it,  and  then  shuts  down  the  open  moulding 
frame.  This  at  once  moulds  the  sole,  firmly  attaches  it  to  the  edges 
of  the  lasted  leather,  and  completes  the  operation.  If  required,  the 
heel  portion  may  also  have  an  open  moulding-frame. 


PLANING    MACHINE. 

The  Banff  Saw-mill  Company  have  in  their  premises  a  machine 
for  planing  and  jointing  wood,  driven  from  the  same  shaft  as  the 
saws.  The  Planing  Machine  is  on  the  usual  principles.  It  has  a  cast- 
iron  frame  about  S^  feet  in  height  and  12  feet  in  length.  Four  feeding 
rollers  draw  the  deal  into  the  machine  endways  ;  and  immediately 
after  it  enters,  it  jjasses  over  three  planing  irons  in  succession,  which. 
are  set  angularly,  about  four  inches  apart,  with  tlieir  edges  upwards. 
The  board  is  next  caught  by  the  irons  which  make  the  groove  and 
feather  on  its  edges.  These  are  set  in  upright  shafts,  which  revolve 
about  4000  times  per  minute.  The  next  and  concluding  operation 
is  the  roller  which  revolves  above  the  board,  having  two  blades  in  it, 
which  chip  off  whatever  of  the  board  is  above  the  proper  thickness. 
Thus  prepared,  deal  after  deal  is  thrown  out — -planed  on  one  side, 
grooved  and  feathered,  and  all  brought  to  one  uniform  thickness — 
ready  for  laying. — Bmlder,  No.  S30. 
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SUBSTITUTE   rOR  BED   LEAD, 

An  invention,  based  on  the  discovery  and  application  of  a  certain 
earth  or  ochre,  to  whicli  the  name  of  Burgundy  red  has  been  given, 
has  been  patented  for  Messrs.  Bouchard  and  Clavel,  of  Paris.  This 
Red  Ochre  is  very  ricli  in  silica  and  alumina,  and  is  found  on  tlie 
estate  of  La  Gruerie,  in  the  Commune  of  Fontenouille,  Canton  of 
Charney,  department  of  Yonne,  France  ;  but  as  it  is  probable  tliat 
ochre  of  the  same  or  very  similar  quality  m^y  be  found  in  other 
parts,  the  inventors  wish  to  reserve  to  themselves  the  application  of 
such  earths  or  ochres  in  general  to  the  preparation  of  the  substitute 
for  red  lead.  The  composition  of  this  ochre  (Burgundy  red)  is: — 
Silica,  50 '00  parts;  oxide  of  iron,  14"50  parts;  alumina,  26 '60  parts; 
carbonate  of  lime,  7  '60  parts  ;  sulphate  and  phosphate  of  lime,  mag- 
nesia, loss,  1"30  parts  ;  =  100  "00.  A  cement  may  be  prepared  v^fith 
this  earth  which  may  be  used  with  considerable  advantage  as  a  sub- 
stitute for  red  lead  in  making  the  joints  of  boilers,  water  and  gas- 
pipes,  and  other  joints,  by  mixing  the  said  earth  with  grease,  oil, 
lime,  and  with  fragments  of  unburnt  earthenware,  Koman  cement, 
and  chalk  in  about  the  following  proportions  : — Burgundy  red,  66 
parts  ;  grease  or  oil,  15  parts  ;  lime,  11  parts  ;  unburnt  earthenware, 
chalk,  or  "Roman  cement,  S  ;  =  100.  This  Burgundy  red,  or  other 
analogous  earth,  may  also  be  used  very  advantageously  as  a  coating 
for  preserving  metal  to  prevent  oxidation,  by  diluting  it  with  volatile 
Wil— Builder,  No.  830.  

TRADE    MARKS. 

A  PAPER  has  been  read  to  the  Society  of  Arts,  "  On  Trade  Marks," 
by  Professor  Leone  Levi.  The  author  points  out  the  importance  of 
the  British  manufacturer  continuing  to  maintain  the  high  character 
he  has  gained  in  the  markets  of  the  world;  and  for  this  purpose  it  is 
Becessary  not  only  that  no  deterioration  should  take  place  in  the 
quality  of  the  articles  produced  by  him,  but  also  that  no  idea  should 
gain  currency  that  such  deterioration  had  taken  place.  The  imita- 
tion of  a  trade  mark  is  illegal  in  this  country,  though  there  are  cases 
in  which  tlie  law  has  been  evaded,  some  of  which  were  mentioned. 
In  some  foreign  countries,  however,  such  palpable  frauds  take  place, 
owing  to  the  imitation  of  many  of  our  trade  marks,  that  serious 
loss,  both  of  profit  and  character,  is  sustained  by  the  British  manu- 
facturer. The  country  where  this  might  almost  be  said  to  have  be- 
come a  system  was  Prussia ;  and  whilst  our  English  courts  of  law 
give  the  fullest  remedy  to  the  German  manufacturer  against  similar 
attempts  here,  there  are  at  present  no  legal  provisions  in  Prussia 
against  this  grievance.  France  has  already  entered  into  treaties 
with  various  other  Powers  to  prevent  such  proceedings,  and  it  is 
incumbent  upon  the  Government  of  this  country  to  use  every  en- 
■deavour  to  remedy  this  serious  evil. 


A   NEW   AERIAL   SHIP. 

In  a  number  of  the  Nevj  Yorlc  Times  for  September,   1859,  we 
find  described  a  new  Air-Ship,  named  the  City  of  New  Yorh,   in 
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jjrogress  of  construction  bj'  Mr.  Lowe,  a  New  Hampshire  man,  who 
has  made  thirty-six  balloon  ascents  ;  and  in  this  vast  machine  he 
hopes  to  cross  the  Atlantic.  The  following  are  stated  to  be  its 
dimensions: — Greatest  diameter,  130  feet;  transverse  diameter,  104 
feet;  height,  from  valve  to  boat,  350  feet;  weight,  with  outfit,  3^ 
tons  ;  lifting  power  (aggregate),  22-i  tons;  capacity  of  gas  envelope, 
725,000  cubic  feet.  The  City  of  Neiv  York,  therefore,  is  nearly  five 
times  larger  than  the  largest  balloon  ever  Ijefore  built.  Its  form  is 
that  of  the  usual  perpendicular  gas-receiver,  with  basket  and  life- 
boat attached.  Mechanical  power  is  to  be  applied  ;  a  new  arrange- 
ment of  revolving  fans  has  been  devised  ;  and  the  material  of  which 
tiie  envelope  is  composed  is  covered  with  a  peculiar  varnish,  the  in- 
vention of  Mr.  Lowe. 

Six  thousand  yards  of  twilled  cloth  have  been  used  in  the  con- 
struction of  the  envelope.  Reduced  to  feet,  the  actual  measurement 
of  this  material  is  54,000  feet,  or  nearly  11  miles.  Seventeen  of 
AVheeler  and  Wilson's  sewing  machines  were  employed  to  connect 
the  pieces,  and  the  upper  extremity  of  the  envelope,  intended  to 
receive  the  gas-valve,  is  of  triple  thickness,  strengthened  with  heavy 
brown  linen,  and  sewed  in  triple  seams  ;  the  pressure  being  greatest 
at  this  point. 

The  netting  which  surrounds  the  envelope  is  a  stout  cord,  manu- 
factured from  flax.  Its  aggregate  strength  is  equal  to  a  resistance  of 
IGO  tons,  each  cord  being  capable  of  sustaining  a  weight  of  400  lb. 
or  500  lb. 

The  basket  which  is  to  be  suspended  immediately  below  the  bal- 
loon is  made  of  rattan,  is  20  feet  in  circumference,  and  4  feet  deep. 
Its  form  is  circular,  and  it  is  surrounded  by  canvas.  This  car  will 
carry  the  aeronauts.  It  is  warmed  by  a  lime-stove,  an  invention  of 
Mr.  0.  A.  Gager,  li  feet  high  and  2  feet  square. 

Dropping  below  the  basket  is  a  metallic  lifeboat,  in  which  is  placed 
an  Ericsson  engine.  Its  particular  purpose  is  the  control  of  a  pro- 
peller, rigged  upon  the  prhiciple  of  the  screw,  by  which  it  is  pro- 
posed to  obtain  a  regulating  power.  The  propeller  is  fixed  in  the 
bow  of  the  lifeboat,  projecting  at  an  angle  of  about  45  degrees. 
From  a  wheel  at  the  extremity  20  fans  radiate.  Each  of  these  fans 
is  5  feet  in  length,  widening  gradually  from  the  point  of  contact 
with  the  screw  to  the  extremity,  where  the  width  of  each  is  1  ^  feet. 
Mr.  Lowe  claims  that  by  the  application  of  these  mechanical  con- 
trivances his  air-sliip  can  be  readily  raised  or  lowered,  to  seek  dif- 
ferent currents  of  air ;  that  they  will  give  him  ample  steerage  way, 
and  that  they  will  prevent  the  rotary  motion  of  the  machine.  In 
applying  the  principle  of  the  fan,  he  does  not  claim  any  new  dis- 
covery, but  simply  a  practical  development  of  the  theory  advanced 
by  other  aeronauts,  and  partially  reduced  to  practice  by  Charles 
Green,  the  celebrated  English  aeronaut.  It  is  estimated  that  the 
raising  and  lowering  power  of  the  machinery  will  be  equal  to  a 
weight  of  3001b.,  the  fans  being  so  adjusted  as  to  admit  of  very 
rapid  motion  upward  or  downward.  As  the  loss  of  three  or  four 
pounds  only  is  sufficient  to  enable  a  balloon  to  rise  rapidly,  and 
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as  the  escape  of  a  very  small  portion  of  the  gas  suffices  to  reduce 
its  altitude,  Mr.  Lowe  regards  this  systematic  regulator  as  quite 
sufficient  to  enable  him  to  control  his  movements  and  to  keep  at 
any  altitude  he  desires.  It  is  his  intention  to  ascend  to  a  height  of 
three  or  four  miles  at  the  start,  hut  this  altitude  will  not  be  per- 
manentl}-  sustained. 

Tlie  sanguine  projector  expected,  according  to  the  Nciu  Yorh 
Times'  report,  that  he  would  certainly  go,  and,  as  certainly,  would 
go  into  the  ocean  or  deliver  a  copy  of  Mondaj-'s  Times  in  Lon- 
don on  the  following  Wednesday.  He  proposes  to  effect  a  landing 
in  England  or  France,  and  will  take  a  course  north  of  east.  A 
due  easterly  course  would  land  him  in  Spain,  but  to  that  course 
he  objects.  He  hopes  to  make  the  trip  from  this  city  to  London  in 
forty-eight  hours,  certainly  in  sixty-four  hours.  As  the  upper 
currents,  setting  due  east,  will  not  permit  his  return  by  the  same 
route,  he  proposes  to  pack  up  the  Citi/  of  New  York,  and  take  the 
first  steamer  for  home. 

The  air-ship  will  carry  weight.  Its  cubical  contents  of  725,000 
feet  of  gas  suffice  to  lift  a  weight  of  22^  tons.  With  outfit  complete 
its  own  weight  will  be  3^^  tons.  With  this  weight  19  tons  of  lifting 
power  remain.  The  company  is  limited  to  eight  or  ten.  In  case  of 
danger,  great  reliance  is  placed  upon  the  life- boat.  These  are  the 
most  rational  details  from  the  Nciv  York  Times,  if  we  except  the 
first  line  of  the  closing  paragraph — "  2'/i£  precise  time  for  the  first 
ascension  has  not  been  fixed."    

EXPLOEATION   OF   AUSTRALIA  BY   BALLOONS. 

Me.  H.  Coxwell,  of  Tottenham,  designer  and  constructor  of  the 
Walloons  ordered  in  this  country  by  Mr.  G.  Copping  for  use  in 
Australia,  gives  the  following  account  of  the  balloon  explorations  in 
Australia; — The  balloons  now  at  Melbourne  were  built  simply  for 
public  amusement.  The  aeronauts,  however,  who  went  out,  in  ac- 
cordance with  Mr.Coxwell's  recommendation,  were  requested  to  make 
frequent  meteorological  observations,  both  in  the  higher  region  and 
lower  currents,  especially  with  a  view  of  observing  how  iar  it  is 
likely  a  balloon  would  be  influenced  by  inland  and  retm-n  breezes. 
Mr.  C.  H.  Brown,  assisted  by  Mr.  Dean,  is  now  making  the 
required  observations,  and  from  the  accounts  already  received  there 
appear  to  be  good  grounds  for  believing  that  certain  rehable  currents 
will  facilitate  the  imdertaking.  As  a  matter  of  course,  an  expressly- 
built  machine,  of  ample  dimensions,  will  be  requisite,  together  with 
every  conceivable  appliance,  to  afford  a  return  journey  by  a  dia- 
metrically opposite  wind  to  that  embraced  at  the  outset.  The  party 
will  also  be  provided  with  an  improved  and  gigantic  fire-balloon,  in 
a  collapsed  state,  which  can  be  inflated  in  the  most  desolate  interior 
locality  without  gas,  a  reserve  expedient,  which  in  the  event  of 
injury  or  exhaustion  to  the  parent  machine  will  provide  the  means 
for  a  second  trip.  Mr.  Coxwell  is  also  maturing  a  totally  novel 
apparatus,  to  regulate  the  altitude  of  the  exploring  balloon,  so  as  to 
avoid  the  continual  loss  of  gas  and  power  resulting  from  extreme 
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variations  in  the  atmosphere.  This  contrivance  will  bring  the 
aerial  vehicle  under  a  larger  amount  of  mechanical  control.  The 
expedition  will  be  provided  with  a  photographic  apparatus  for 
obtaining  a  series  of  bird's-eye  views,  the  correctness  of  which  will 
be  invaluable.  Viewing  calmly  the  danger  likely  to  accompany 
such  an  attempt,  I  do  not  think  it  can  fairly  be  pronounced  greater 
than  that  which  attends  an  arctic  voyage,  or  any  other  which 
originates  from  a  desire  to  attain  useful  knowledge  by  intrepidity 
and  personal  risk. — Mechanics'  Magazine. 

hattersley's  new  type-composing  machine. 

This  machine,  the  invention  of  Mr.  Hattersley,  of  Manchester, 
is  thus  described  by  Mr.  Henry  Bradbury,  of  Whitefriars  :  — 

UnUke  previous  attempts  in  the  construction  of  machines  for  this 
purpose,  Mr.  Hattersley's  is  at  once  simple  and  compact,  not 
liable  to  derangement,  delicate,  but  strong,  and  not  requiring  that 
type  should  be  cast  with  special  grooves  for  the  purpose. 

The  machine  consists  of  a  horizontal  table,  divided  into  channels 
of  sufficient  width  to  allow  the  type  to  slide  freely.  At  one  end  of 
these  channels  is  fixed  a  metal  slide,  against  which,  by  a  vulcanized 
india-rubber  cord,  the  type  is  constantly  pressed,  and  held  with 
sufficient  force  to  prevent  tlie  last  one  in  each  channel  from  falling 
through  an  aperture  immediately  under  it.  Under  these  apertures 
is  fixed  what  is  termed  the  Guide  Plate,  fitted  with  downvvard 
channels  directly  under,  and  corresponding  with,  the  apertures. 
These  channels  verge,  for  the  delivery  of  the  type,  into  one  common 
mouth,  which  is  immediately  over  the  Stick  Holder,  in  the  shape  of 
an  inclined  plane.  A  modified  Composing  Stick  is  adjusted  to  the 
Stick  Holder,  in  which  it  is  made  to  slide  longitudinally.  The 
machine  is  furnished  with  kej-s,  arranged  as  near  to  the  present 
system  of  compositors'  cases  as  possible.  Er.ch  key,  marked  with 
the  letter  it  represents,  is  connected  with  a  piston  or  pusher,  situated 
immediately  above  the  face  of  the  last  type  in  the  upper  (horizontal) 
channels.  The  action  of  the  key  is  to  push  the  last  type  through 
the  aperture  leading  into  the  Guide  Plate,  thus  liberating  the  type, 
when  its  own  gravity  causes  it  to  descend  through  the  channels  of 
the  Guide  Plate  into  the  compositors'  stick  :  as  each  type  drops,  it  is 
guided  into  its  place  in  the  stick,  which  at  the  same  time  is 
pushed  longitudinally  forward,  thereby  making  a  place  for  the  next 
descending  type.  A  vulcanized  india-rubber  spring  raises  each 
piston  into  its  original  position  as  soon  as  pressure  is  taken  oiF  the 
key.  Towards  the  end  of  each  line  a  bell  gives  a  signal,  enabhng 
the  operator  to  judge  how  many  more  types  he  may  play  into  the 
stick  before  justifying  out,  as  in  the  ordinary  way,  the  stick  being 
in  a  convenient  position  for  such  purpose. 

The  channels  of  the  horizontal  table  are  calculated  to  hold  a 
quantity  of  type  equal  to  that  contained  in  two  pairs  of  ordinary 
cases.  To  avoid  delay,  arising  from  the  channels  becoming 
exhausted,  the  machine  is  provided  with  extra  supply  tables,  which 
can   be  charged  in   a   few   seconds.      The  average   speed   as  yet 
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attained  by  the  youth  who  has  been  practising:  ujDon  the  machine, 
may  be  said  to  be  4000  letters  per  hour,  from  reprint  copy,  in- 
cluding the  justification.  To  bring  it  into  operation  would  involve 
a  systematic  division  of  labour,  as  follows  : — 

1.  Distributing  type  by  hand. 

2.  Classing  type,"i.e.,  arrangin;;  letters  of  the  same  character  in  rows. 

3.  Charging  tables  with  classed  type. 

4.  Composition. 

Distributing,  classing,  and  charging  the  tables,  are  mere  mecha- 
nical operations,  and  can  be  done  as  well  by  youths  as  by  adalts. 
Composition,  from  MS.  or  reprint,  however,  is  an  operation  neces- 
sarily of  a  higher  kind,  but  still  capable  of  being  done  equally  as 
well  by  the  one  as  the  other  labour. 

The  following  statement,  comparing  the  old  with  the  new  system, 
is  an  example  of  what  might  be  realized  from  the  employment  of 
machines.  The  calculation  has  been  made  simply  with  reference  to 
the  cost  of  the  number  of  letters  composed — and  quite  independent 
of  all  other  extras  to  which  all  works  more  or  less  are  subject,  in  the 
shape  of  making  up,  &c. 

The  Extra  or  Advertisement  sheet  of  the  Times  consists  of  8  pages 
of  Euby  type.  The  composition  amounts  to  1,029,888.  letters,  or 
205  galleys,  at  4s.  3d.  each,  or  43^.  12s.  Whereas,  by  the  new- 
system  the  same  number  of  galleys  could  be  composed  for  14?.  14s.  ; 
this  multiplied  daily,  or  313  times,  would  yield  a  difference  of 
9045.'.  14s.  in  the  year. 

Again,  Knight's  Enrjlisli  Cyclopcedia  consists  of  488  sheets  or 
7804  pages,  of  Brevier  type.  The  composition  amounts  to  83,770,000 
letters,  or  83,770  at  6d.,  or  2Q9U.  5s.  Whereas  by  the  new  system 
the  same  number  of  thousands  could  be  composed  for  930Z.  13s., 
yielding  a  difference  of  11(33Z.  12s. 

These  results  have  beea  based  upon  the  employment  of  six 
machines,  eighteen  intelligent  youths,  at  15s.  per  week,  and  one 
machine  superintendent  at  21.  10s.  The  youths  are  qualified  for 
either  description  of  work — distributing,  classing,  charging,  or  com- 
position— and  are,  therefore,  able  to  relieve  each  other  at  the  com- 
posing-machine. It  has  been  ascertained  that,  to  sustain  the  speed 
of  4000  letters  per  hour,  a  youth,  or  adult,  would  require  change 
about  every  three  hours. 

The  introduction  of  the  one  system  for  the  other  would  be  at  first 
attended  with  a  certain  amount  of  inconvenience  ;  the  two  instances 
given,  however,  show  that,  sooner  or  later,  the  type-composing 
machine  will  be  aiJopted  by  necessity,  and  will  have  the  same 
relatively  proportional  advantage  over  hand-composition  as  the 
printing-machine  has  had  over  the  hand-press. — Journal  of  the 
Society  of  Arts.  

young's  type-composing  machine. 
Mr.  J.  H.  Young  has  patented    certain  Improvements  in  Setting 
up,    Composing,   and   Distributing  Types.     These  improvements  in 
setting  up  types  relate  chiefly  to  the  composing  machine  patented  by 
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the  inventor  in  1S40,  in  which  an  inclined  plane  is  used  for  collect- 
ing the  different  types  as  they  are  i-equired  at  one  point ;  but  they 
are  also  applicable  to  the  machines  in  which  moveable  belts  are  used 
as  a  coUectmg  medium.     The  inventor  now  claims  : — 

1.  The  application  of  apparatus  for  obtaining  a  regulated  alternate  movement 
and  stoppage  to  the  stop-wheel.  2.  The  appUcatiou  of  apparatus  for  obtaining 
a  regulated  alternate  movement  and  stoppage  of  the  types  upon  the  inclined^ 
plane,  in  order  to  insure  tbeir  being  properly  taken  oil".  3.  Making  the  steps  of 
the  stop-wheel  moveable.  4.  The  raising  of  the  types  at  the  termination  of  the 
inclined  plane  of  the  same,  and  the  regulated  action  of  the  pusher  so  that  it  raay 
not  strike  at  an  improper  movement.  5.  The  application  of  eleetro-maguetism 
for  regulating  the  taking  oflE'  the  types  of  the  inclined  plane,  and  their  delivery 
into  the  receiver.  6.  The  application  of  a  small  auxiliary  composing  machine, 
which  may  be  fixed  to,  or  detached  from,  a  larger  or  other  composing  machine. 
7.  The  partial  covering  of  the  channels  down  which  the  types  slide  on  the  inclined 
plane.  8.  The  application  of  a  groove  for  small  bodied  type  in  the  bed  of  the 
channel  of  the  inclined  plane  used  for  a  larger  bodied  type.  9.  The  application 
of  a  pusher  through  the  aperture  or  apertures  so  constructed  in  the  inolined_ 
plane  to  allow  of  superfluous  types  falling  ofl"  the  same.  10.  The  application  of 
moveable  blades  to  efi'ect  the  distribution  of  types  by  means  of  their  nicks  as 
described.  

IMPROVED   PRINTING-OFFICE. 

Mr.  Henry  Dawson,  the  architect  of  several  important  buildings 
for  commercial  purposes  in  New  Cannon-street,  and  elsewhere  in  the 
city  of  London,  has  erected  for  Mr.  Clay,  the  very  able  jirinter,  a 
large  Block  of  Buildings  which  extends  from  Bread-street- hill  to 
Fye- Foot-lane.  Throughout  this  new  oifice,  ventilation  and  sanitary 
precautions  are  kept  in  view  ;  the  machinery  and  contrivances  in 
the  several  floors  az-e  entitled  to  special  notice  ;  and  the  entire  esta- 
blishment contrasts  strangely  with  the  bad  construction  and  dilapi- 
dation so  common  in  the  old  printing-offices  of  the  metropolis. 

The  external  walls  at  Mr.  Clay's  new  office  (says  the  Builder), 
■which  are  of  brick,  are  faced  with  yellow  malms,  varied  with  red 
brick  in  arches,  courses,  cornices  &c.,  with  stone  sills  and  weather- 
ings. The  three  fronts  of  the  rear  portion  of  buildings  above  the 
basement  story  are  constructed  entirely  of  cast-iron,  so  as  to  obtain 
the  maximum  of  light.  The  basement  story  is  made  partly  fireproof, 
for  the  reception  of  stereo-plates,  &c.  The  steam-engine  and  boilers 
are  on  this  story.  The  floor  of  machine-room  on  the  ground  story  is 
constructed  with  brick  arches  and  iron  girders.  Pits  are  formed  in 
this  floor  under  each  machine,  by  counter  arches  and  wrought-iron 
plates.  The  upper  floors  are  constructed  on  cast-iron  columns  and 
wood  girders.  The  roof  is  of  iron  and  wood,  and  left  open,  with  a 
large  amount  of  skylight.  The  timbers  of  floors  and  roof  are  wrought, 
stained,  and  varnished.  There  is  a  steam  lift  passing  through  the 
several  stories,  which  was  supplied  hj  Messrs.  Hopkinson  and  Co, 
The  building  is  heated  by  hot-water  apparatus,  supplied  by  Mr.  J. 
B.  Peill.  

SURFACE- PRINTING. 

Mr.  H.   G.  Collins  has  patented  certain  improvements  in  tha 
production  of  Blocks  or  Surfaces  to  be  used  in  Printing.     Here  the 
drawing,  device,  &c.,  is  obtained  on  a  block  or  surface  to  be  used  in 
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printing,  from  a  drawing,  device,  or  matter  on  a  lithographic  stone' 
or  other  surface,  whether  the  same  has  been  produced  thereon  by- 
hand,  transferred,  or  otherwise,  by  subjecting  the  drawing,  device,  or 
matter  on  the  lithographic  stone  or  other  surface  to  a  series  of  pro- 
cesses similar  to  that  in  which  a  lithographic  stone  is  inked  when 
about  to  be  printed  from  in  the  ordinary  manner  ;  but  the  ink  or 
composition  used  is  to  be  mixed  with  suitable  driers,  so  that  each 
succeeding  coating  of  the  composition  may  quickly  dry  or  set  before 
the  next  coating  is  applied.  By  these  means,  the  lines  and  parts 
constituting  the  drawing,  device,  &c.,  on  the  stone,  which  would  be 
inked  and  printed  from  if  used  in  the  ordinary  manner,  become  more 
and  more  built  up  or  raised,  and  when  such  raising  has  been  suffi- 
ciently accomplished,  a  cast  in  wax  or  other  suitable  material  is  taken, 
from  which  an  electrotype  is  obtained,  as  is  well  imderstood. 

A  Company  has  been  formed  for  the  purchase  and  working  of  this- 
patent.  The  specimens  produced  by  the  above  process  are  bold  and 
effective  illustrations,  and  appear  to  be  specially  adapted  for  printing 
on  pottery,  &c.  

SURFACE-PRINTING   FROM   ENGRAVED   PLATES. 

Mr.  Henry  Bradburt,  of  the  eminent  printing  firm  of  Brad- 
bury and  Evans— a  gentleman  whose  "beautiful  system  of  "  Nature 
printing"  has  charmed  us  all — ^has  introduced  a  new  method  of  pro- 
ducing Printing  Surfaces  from  engraved  plates.  He  describes  it 
thus  : — A  composition  is  spread  over  an  engraved  plate  in  order  to 
get  a  cast,  and  from  such  cast  an  electrotype  j^late  is  obtained.  The 
composition  consists  of  gutta  percha  and  animal  grease,  or  oil,  or 
vegetable  oil  (by  preference  hard  or  olive  oil  is  used).  The  gutta 
percha  is  combined  with  the  grease  or  oil  by  means  of  heat.  The 
composition  is  kneaded  and  washed  in  warm  water,  and  then  the 
water  is  completely  pressed  out.  The  composition  is  laid  on  a  plate, 
and  heat  is  applied  to  the  under  or  back  surface  of  the  engraved 
plate,  so  that  by  melting  the  composition  the  whole  of  the  engraved 
parts  may  be  filled.  The  coathig  of  composition  thus  applied  is, 
■when  dry  or  set,  to  be  removed,  and  from  it  an  electrotype  plate  is 
to  be  produced,  as  is  well  understood,  but  in  place  of  resorting  to  the 
ordinary  means  of  preparing  the  surface  of  the  cast  taken  from  the 
engraved  plate,  it  is  preferred  to  wash  the  surface  of  the  composition 
cast  over  with  a  solution  of  the  nitrate  of  silver,  and  then  to  subject 
the  same  to  the  vapours  or  fumes  produced  from  phosphorus  and 
caustic  potash.  

UNIVERSAL   PRINTING-PRESS. 

M.  SiLBERMAN,  pupil  and  assistant  in  physics  to  the  late  M. 
Savart,  has  patented  a  Press  upon  Pascal's  law,  which  is  as 
follows  : — 

"  WhateTer  be  the  amount  of  pressure  brought  to  bear  upon  any  point  in  a 
contained  fluid  mass  (whether  the  fluid  be  a  liquid,  or  steam,  or  gas),  this  pres- 
sure is  distributed  with  perfect  and  entire  equality  among  all  parts  of  the  mass, 
and  consequently  with  perfect  equality  over  all  parts  of  the  surface  of  the  vessel 
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which  contains  the  mass  ;"  so  that  if  this  vessel  or  a  portion  of  it  be  pliable  and 
elastic,  it  will  communicate  the  same  pressure  which  it  receives  to  paper,  cloth, 
or  any  other  similar  substance,  laid  upon  an  unyielding  engraved  surface.  And 
the  invention  consists  in  printing  by  thus  applying  the  pressure  of  a  fliud  to  a 
yielding  surface  laid  against  an  unyielding  engraved  surface  ;  and  this  whether 
the  surface  printed  be  that  of  the  vessel  itself,  which  thus  becomes  the 
press, — or  whether  it  be  communicated  to  another  interposed  yielding  surface 
from  the  pliable  and  elastic  side  of  the  vessel,  so  as  to  print  plane,  curved,  or 
angidar  surfaces, — or  whether  the  material  to  he  printed  be  paper,  felt,  textile 
fabric,  caoutchouc,  leather,  bladder,  ceramic  paste,  or  glass,  crystal,  or  enamel 
softened  by  heat, — or  whether  it  be  used  for  the  purpose  of  peripheric  printing, 
as  in  the  printing  of  terrestrial  and  celestial  globes,  of  vessels  of  glass  and  earthen- 
ware,— or  as  a  modification  of  the  presses  in  use  for  other  kinds  of  printing. 

The  following  is  one  of  the  methods  for  the  practical  application 
of  the  principle  ■.' — ■ 

A  strong  shallow  basin  of  tough  metal  is  required,  with  a  triple  stop-cock  at 
bottom,  admitting  at  pleasure  the  sort  of  fluid  intended  to  be  used,  whether  it 
be  atmospheric  air,  steam,  or  (when  great  pressure  is  required)  water,  with 
hydraulic  pressure.  This  basin  is  filled  with  water,  and  covered  by  a  tympan 
formed  of  a  sheet,  or  of  several  sheets  thick  of  caoutchouc  firmly  clasped  at  the 
edges  in  an  iron  frame.  A  moveable  plate  of  iron,  strengthened  by  stays,  is 
attached  by  strong  hinges  to  one  of  the  edges  of  the  tympan  frame.  This  plate, 
when  shut  down  upon  the  surface  of  the  tympan,  forms  the  unyielding  portion  of 
the  press,  and  supports  the  engraved  plate  against  the  substance  intended  to  be 
printed,  which  receives  by  means  of  the  tympan  the  pressure  produced  upon  the 
water  at  the  bottom  of  the  basin. 

In  order  to  retain  this  plate  firmly  in  its  place  upon  the  tympan,  its  edges,  as 
well  as  those  of  the  basin,  should  be  bevelled  in  such  a  manner  as  to  lock  the 
whole  way  round  in  a  coUar  with  a  corresponding  groove ;  this  collar  opens  and 
closes  upon  the  edges  the  whole  way  round  by  means  of  two  hinges  and  wide- 
threaded  strong  screws,  or  else  by  means  of  a  cam  or  excentric  lever  lock.  A 
very  simple  contrivance  compels  regularity  in  the  proceeding,  and  prevents  acci- 
dents, by  locking  the  stop-cock,  and  preventing  the  admission  of  pressure  into 
the  basin,  until  after  the  plate  shall  have  been  shut  down  and  firmly  locked  upon 
the  tympan. 

The  engraved  plate  may  either  be  permanently  fastened  upon  the  iron  plate,  or 
it  may  be  run  into  its  place  in  a  groove,  so  as  to  admit  of  being  easily  removed 
and  replaced  after  each  impression,  as  in  the  case  of  copperplate  printing. 

When  it  is  intended  to  print  paperhangings  or  cloth  with  dies,  an  iron  frame 
instead  of  the  sohd  plate  above  described  is  attached  to  the  hinges  ;  a  strong 
iron  axle  passing  through  gudgeons  on  opposite  sides  of  the  frame  carries  a 
panel  fitting  into  the  frame,  and  upon  this  panel  the  die  is  fixed.  The  panel  thus 
revolving  completely  on  the  axle  at  the  same  time  that  the  frame  is  raised  upon 
its  hinges  to  a  vertical  position,  admits  of  the  face  of  the  die  being  alternately 
brought  into  contact  with  the  tub,  when  it  is  charged  with  colour,  and  with  th^ 
surface  of  the  material  intended  to  be  printed. 

As  to  the  pressure  : — 1.  The  pressure  being  that  of  a  fluid  com^ 
municated  through  a  uniformly  yielding  surface,  will  be  equal  at 
every  point.  2.  Any  amount  of  pressure  can  be  easily  obtained. 
3.  The  amount  of  pressure  can  be  ascertained  with  precision,  (for 
instance,  by  Beurdon's  metallic  manometer,)  and  diminished  or 
increased  to  the  exact  extent  which  may  be  required.  4.  Perfectly 
plane  surfaces  are  no  longer  the  only  surfaces  capable  of  being 
printed.     5.   Convex  or  concave  surfaces  can  thus  he  printed. 

As  to  the  sort  of  pressure  to  be  used,— steam  pressure  may  be 

adopted,  or  the  pressure  of  expanded  or  condensed  air,  the  hydraulic 

press,  the  screw,  the  cam,  or  the  excentric  or  knee  lever  lock.     If 

steam  is  used,  the  waste  heat  will  warm  the  plates  in  copperplate 

I  2 
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printing,  and  will  thus  get  rid  of  the  charcoal  dust,  so  injurious  to 
the  health  of  the  workmen. 

The  expenditure  of  water  or  steam  may  be  estimated  by  consider- 
ing the  surface  of  the  caoutchouc  as  the  surface  of  a  piston,  and  its 
depression  joined  to  that  of  the  printed  surface  as  the  stroke  of  the 
piston  ;  consequently,  when  the  basin  is  one  metre  square,  there  is 
an  expenditure  of  one  litre  of  air  or  water  for  each  millimetre  in  the 
depression  of  the  surface. 

Water  appears  on  the  whole  the  most  desirable  agent,  on  account 
of  its  non-compressibility  and  of  the  small  quantity  required  in  order 
to  produce  very  considerable  pressure,  as  also  on  account  of  its  non- 
expansibility,  which  prevents  the  possibility  of  an  exjilosion,  for  if  any 
breakage  takes  place  the  Avater  simply  runs  out.  In  experiments 
which  were  made  with  a  pressure  of  from  20  to  30  atmospheres, 
before  perfecting  the  press,  the  vessel  repeatedly  burst,  with  no 
greater  injury  to  those  engaged  than  a  few  splashes. — Abridged  from 
the  Civil  Engineer  and  Architects^  Journal. 


NEW   FABRICS. 

Mr.  W.  Wilkinson  has  devised  the  manufacture  of  certain  new 
textile  and  other  combined  Fabrics,  and  means  of  ornamenting  fabrics 
and  skins.  These  fabrics  are  made  by  uniting  by  india-rubber  solu- 
tion, or  other  adhesive  substance,  two  pieces  of  cloth,  or  cloth  and 
silk,  or  two  textile  fabrics  (ornamented  on  both  sides,  or  not),  and 
subsequently  ornamented  or  not  by  embossing  or  otherwise,  and 
with  or  without  a  central  strengthening  or  foundation-piece,  or  other 
textile  fabric.  The  inventor  also  forms  a  new  combined  fabric  by 
cementing  a  cut  pile  or  other  fabric  to  the  back  of  leather,  kid,  and 
other  skins,  and  making  the  solution  used  to  unite  the  fabric  to  the 
skin  porous  by  forming  holes  therein,  that  the  finished  fabric  may  be 
porous.  He  forms  elastic  stockings  and  bandages  by  uniting  thick- 
nesses of  cotton,  silk,  or  other  web  by  india-rubber  solution  pierced 
with  holes  before  being  allowed  to  dry  ;  or  he  causes  a  piece  of  india- 
rubber  cloth  pierced  with  numerous  holes  to  adhere  to  webs  of  stocking 
fabric.  The  object  is  to  produce  elastic  stockings  and  bandages 
porous  throughout.  The  means  of  ornamenting  fabrics,  leather,  and 
skins  consist  in  the  application  thereon  by  adhesive  matters  of  patterns 
and  devices  produced  in  similar  materials,  or  in  different  materials  to 
those  upon  which  the  ornament  is  to  be  applied,  and  in  the  same  or 
different  colours.  The  ornament  may  be  ground  flocks,  or  lace,  or 
flowers  produced  in  silk  or  cloth  to  imitate  embroidery  and  otherwise. 
— Mechanics'  3Iaga:inc. 


PRINTING   SHAWLS. 

Mr.  E.  a.  BROOiiAN  has  patented  certain  improvements  in 
apparatus  for  Printing  Shawls  and  other  articles.  Here  impression- 
tables  and  colouring-tables  are  employed,  one  or  more  tables  being 
fixed,  and  one  or  more  moveable.  The  moveable  tables  are  each 
supported  upon  a  horizontal  frame  or  platform  which  rests  upon 
rollers  carried  at  the  extremities  of  levers.     These  levers  are  mounted 
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excentrically  upon  centres,  and  have  their  opposite  extremities  con- 
nected by  links  to  other  levers,  which  are  again  connected  by  levers 
to  the  end  or  ends  of  a  beam  or  beams.  When  this  beam  or  these 
beams  is  or  are  caused  to  rock  by  a  hand  lever  or  otherwise,  the 
several  links  and  levers  impart  an  upward  or  downward  motion  to  the 
platform  or  frame,  and  througli  it  to  the  table,  the  motion  being 
rendered  smooth  and  easy  by  the  rollers  on  which  the  platform  imme- 
diately rests.  The  printing-blocks  are  supported  upon  wheels  which 
run  on  rails,  and  are  successively  passed  over  the  colouring- tables  and 
the  impression-tables,  which  are  successively  forced  up  to  them  by 
the  parts  before  described.  Provision  is  made  for  hxing  thepiinting 
surfaces  before  the  shawl,  &c.,  extended  upon  the  impression-table 
is  brought  up  against  it,  and  also  for  adjusting  the  shawl,  and  bringing 
the  desired  portions  of  it  successively  beneath  the  same  printing 
surface.  When  the  colouring-table  is  fixed,  a  colour  roller  is  con- 
nected to  it,  and  arranged  so  that  it  will  turn  when  the  printing 
surface  moves  over  it  in  one  direction,  and  remain  at  rest  when  that 
surface  moves  over  it  in  the  opposite  direction. — Ibid. 


PREVENTION   OP   FORGERY. 

Mr.  W.  Heeapath  has  patented  an  improvement  in  the  manufac- 
ture and  treatment  of  paper  with  the  view  to  the  Prevention  of 
Forgery.  This  consists  in  treating  paper  with  a  solution  of  Fer- 
rocyanide,  a  Ferridcyanide,  or  a  sulphocyanide  of  potassium,  sodium, 
or  ammonium ;  these  salts  with  the  alum  used  with  size  produce  a 
tint  which  may  be  varied  by  the  addition  of  small  quantities  of  such 
metallic  salts  as  will  produce  the  required  tint.  The  colour  of  com- 
mon ink  written  upon  paper  prepared  as  above  will,  upon  being 
exposed  to  the  action  of  acids  of  an  electro-negative  character,  be 
changed  from  black  to  blue  or  red  ;  and  with  alkalies  or  electro- 
positives  to  a  brown  red,  and  render  the  attempt  to  extract  the  ink 
visible.  

TO   RECOVER   DAMAGED   LETTERS. 

Mr.  Alfred  Smee,  of  the  Bank  of  England,  thus  describes  a  pro- 
cess which  he  has  successfully  adopted  for  restoring  the  writing  of 
letters  damaged  by  sea- water  : — The  letter  should  be  lightly  once 
brushed  over  with  diluted  muriatic  acid,  and  then  brushed  over  with 
a  saturated  solution  of  yellow  ferruginate  of  potash,  when  immediately 
the  writing  appears  in  Prussian  blue.  A  piece  of  clean  paper,  folded 
up,  was  found  in  one  of  the  cairns  of  which  Captain  M  'CHntock 
spoke,  on  his  recent  return  from  the  Arctic  regions.  Is  it  not  un- 
likely that  a  piece  of  paper,  unwritten  upon,  should  have  been  folded 
up  and  deposited  in  such  a  cairn,  where  no  written  record  was 
found  ]  May  it  not  have  really  been  written  upon,  but,  owing  to 
some  peculiarity,  either  in  the  ink,  or  in  the  climate  or  locality,  or  in 
both,  the  writing  has  become  invisible  1  It  is  to  be  hoped  the  relic 
was  not  thrown  away,  and  that  it  will  be  submitted  to  some  eminent 
chemist  for  his  opinion  or  exijeriments  for  the  restoration  of  the 
possible  record.  
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Barclay's  patent  indelible  p.vper. 

The  facility  with  which  ordinary  written  characters  can  be  ex- 
punged from  paper  by  chemical  bleaching  liquids,  acids,  and  alkalies, 
has  led  to  the  adoption,  by  bankers,  for  their  cheques  and  drafts,  of 
papers  which  present  an  obstacle  to  the  fraudulent  alterations  of  the 
amount  or  intent  of  these  documents.  Several  instances  of  this  de- 
scription of  forgery  have  occurred  ;  and  in  the  spring  of  1859  a 
cheque  was  paid  at  a  branch  of  the  Bank  of  England,  in  which  both 
the  amount  had  been  altered  and  the  crossing  extracted  by  chemical 
means. 

In  1822  William  Eobson  patented  a  method  of  securing  bankers' 
cheques  by  printing  upon  their  surface  vegetable  colours  equally 
fugitive  with  common  writing-ink.  This  method  and  its  extension 
to  the  tinting  of  writing-papers  in  the  pulp  has  been  generally 
adopted  by  bankers.  Those  papers  which  exhibit  the  perfection 
of  Kobson's  principles  are  limited  in  practice  almost  exclusively  to 
certain  tints  obtained  from  logwood. 

Objections  have  been  raised  to  this  principle  of  secimng  cheque 
papers  on  the  ground  that  after  the  requisite  amount  of  writing  has 
been  discharged  from  the  paper,  it  is  possible  to  re-tint  the  portion 
of  the  paper  which  has  been  bleached  simultaneously  with  the  writing. 
Efforts  liave  been  made  to  render  writing-ink  practically  indelible 
on  sounder  chemical  principles. 

Mr.  William  Stone's  patent  (1851)  was  a  step  in  this  direction, 
and  though  fully  carried  out  into  practice,  and  possessing  some 
points  of  merit,  it  failed  to  give  the  complete  security  desired. 

In  June,  1859,  IMr.  Robert  Barclay,  of  Bucklersbury,  patented  a 
process  of  manufacturing  a  White  Writing-paper,  on  which  writing- 
ink  is  stated  to  be  unalterable  for  fraudulent  purposes  by  any 
existing  chemical  process. 

It  has  been  examined  by  Professor  Brande,  of  the  Mint ;  Dr. 
Miller,  of  King's  College ;  and  Mr.  Warrington,  of  Apothecaries' 
Hall ;  who  have  failed  in  devising  any  process  by  which  the  security 
of  this  paper  can  be  evaded. 

Any  attempt  to  discharge  the  writing  produces  a  permanent  dye 
or  stain  in  the  substance  of  the  paper,  which  neither  chemical  nor 
artistic  skill  will  remove,  thus  necessitating  the  destruction  of  the 
document.  Writing  placed  upon  this  paper  strengthens  in  intensity 
when  exposed  to  damp,  sea-air,  water,  or  other  influences,  which, 
under  ordinary  circumstances,  cause  writing-ink  to  fade  and  become 
illegible. 
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ox  THE  CONSERVATION  OF  FORCE.   BY  PROFESSOR  FARADAY. 

The  volume  oi  Experimental  Ilesearches  in  Chemistry  and  Physics, 
(Vol.  iii.)  which  Dr.  Faraday  has  lately  published,  contains  the  fol- 
iowing  original  article  on  the  Conservation  of  Force  : — 

' '  During  the  year  that  has  passed  since  the  publication  of  certain 
views  regarding  gravitation,  &c.,  I  have  come  to  the  knowledge  of 
various  observations  upon  them,  some  adverse,  others  fpcvourable : 
these  have  given  me  no  reason  to  change  my  own  mode  of  viewing 
the  subject ;  but  some  of  them  make  me  think  that  I  have  not 
stated  the  matter  with  sufficient  precision.  The  word  'force'  is 
understood  by  many  to  mean  simply  '  the  tendency  of  a  body  to 
pass  from  one  place  to  another,'  which  is  equivalent,  I  suppose,  to 
the  phrase  '  mechanical  force  ;'  those  who  so  restrain  its  meaning 
must  have  found  my  argument  very  obscure.  What  I  mean  by  the 
word  '  force,'  is  the  cause  of  a  physical  action  ;  the  source  or  sources 
of  all  possible  changes  amongst  the  particles  or  materials  of  the 
universe. 

"  It  seems  to  me  that  the  idea  of  the  conservation  of  force  is 
absolutely  independent  of  any  notion  we  may  form  of  the  nature  of 
force  or  its  varieties,  and  is  as  sure  and  may  be  as  firmly  held  in 
the  mind,  as  if  we,  instead  of  being  very  ignorant,  understood 
perfectly  every  point  about  the  cause  of  force  and  the  varied  effects 
it  can  produce.  There  may  be  perfectly  distinct  and  separate  causes 
of  what  are  called  chemical  actions,  or  electrical  actions,  or  gravi- 
tating actions,  constituting  so  many  forces  ;  but  if  the  '  conservation 
of  force'  is  a  good  and  true  principle,  each  of  these  forces  must  be 
subject  to  it :  none  can  vary  in  its  absolute  amount ;  each  must  be 
definite  at  all  times,  whethei-  for  a  particle,  or  for  all  the  particles  in 
the  universe  ;  and  the  sum  also  of  the  three  forces  must  be  equally 
unchangeable.  Or,  there  may  be  but  one  cause  for  these  three  sets 
of  actions,  and  in  place  of  three  forces  we  may  reallj'  have  but  one, 
convertible  in  its  manifestations  ;  then  the  proportions  between  one 
set  of  actions  and  another,  as  the  chemical  and  the  electrical,  may 
become  very  variable,  so  as  to  be  utterly  inconsistent  with  the  idea 
of  the  conservation  of  two  sepai-ate  forces  (the  electrical  and  the 
chemical),  but  perfectly  consistent  with  the  conservation  of  a  force, 
being  the  common  cause  of  the  two  or  more  sets  of  action. 

"It  is  perfectly  true  that  we  cannot  always  trace  a  force  by  its 
actions,  though  we  admit  its  conservation.  Oxygen  and  hydrogen 
may  remain  mixed  for  years  without  showing  any  signs  of  chemical 
activity  ;  they  may  be  made  at  any  given  instant  to  exhibit  active 
results,  and  then  assume  a  new  state,  in  which  again  they  appear  as 
passive  bodies.  Now,  though  we  cannot  clearly  explain  what  the 
chemical  force  is  doing,  that  is  to  say,  what  are  its  effects  during 
the  three  periods  before,  at,  and  after  the  active  combination,  and 
only  by  very  vague  assumption  can  approach  to  a  feeble  conception 
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of  its  respective  states,,  yet  we  do  not  suppose  the  creation  of  a  new- 
portion  of  force  for  the  active  moment  of  time,  or  the  less  believe 
that  the  forces  belonging  to  the  oxygen  and  hydrogen  exist  unchanged 
in  their  amount  at  all  these  periods,  though  varying  in  their  results. 
A  part  may  at  the  active  moment  be  thrown  otf  as  mechanical  force, 
a  part  as  radiant  force,  a  part  disposed  of  we  know  not  how  ;  but 
believing,  by  the  principle  of  conservation,  that  it  is  not  increased  or 
destroyed,  our  thoughts  are  directed  to  search  out  what  at  all  and 
every  period  it  is  doing,  and  how  it  is  to  be  recognised  and  measured. 
A  problem,  founded  on  the  physical  truth  of  nature,  is  stated,  and, 
being  stated,  is  on  the  way  to  its  solution. 

"Tliosewho  admit  the  possibility  of  the  common  origin  of  all 
physical  force,  and  also  acknowledge  the  principle  of  conservation, 
apply  that  principle  to  the  sum  total  of  the  force.  Though  the 
amount  of  mechanical  force  (using  habitual  language  for  convenience 
sake)  may  remain  unchanged  and  definite  in  its  character  for  a  long 
time,  yet  when,  as  in  the  collision  of  two  equal  inelastic  bodies,  it 
appears  to  be  lost,  they  find  it  in  the  form  of  heat ;  and  whether 
they  admit  that  heat  to  be  a  continual  mechanical  action  (as  is  most 
probable),  or  assume  some  otlier  idea  as  that  of  electricity,  or  action 
of  a  heat-fluid,  still  they  hold  to  the  principle  of  conservation  by 
admitting  that  the  sum  offeree,  i.e.,  of  the  'cause  of  action,'  is  the 
same  whatever  character  the  effects  assume.  With  them  the  con- 
vertibility of  heat,  electricity,  magnetism,  chemical  action  and  motion, 
is  a  familiar  thought  ;  neither  can  I  perceive  any  reason  why  they 
should  be  led  to  exclude,  «  priori,  the  cause  of  gravitation  from 
association  with  the  cause  of  these  otiier  phenomena  respectively. 
All  that  they  are  limited  by  in  their  various  investigations,  whatever 
directions  they  may  take,  is  the  necessity  of  making  no  assumption 
directly  contradictory  of  the  conservation  of  force  applied  to  the  sura 
of  all  the  forces  concerned,  and  to  endeavour  to  discover  the  dif- 
ferent directions  in  which  the  various  parts  of  the  total  force  have 
been  exerted. 

"  Those  who  admit  separate  forces  inter-unchangeable,  have  to 
show  that  each  of  these  forces  is  separately  subject  to  the  principle 
of  conservation.  If  gravitation  he  such  a  separate  force,  and  yet  its 
power  in  the  action  of  two  particles  be  supposed  to  be  diminished 
fourfold  by  doubling  the  distance,  surely  some  new  action,  having 
true  gravitation  character,  and  that  alone,  ought  to  appear,  for  how 
else  can  the  totality  of  the  force  remain  unchanged  ?  To  define  the 
force  '  as  a  simple  attractive  force  exerted  between  any  two  or  all 
the  particles  of  matter,  with  a  strength  varying  inversely  as  the 
square  of  the  distance,'  is  not  to  answer  the  question  ;  nor  does  it 
indicate  or  even  assume  what  are  the  other  cotn])lementary  results 
which  occur  ;  or  allow  the  supposition  that  such  are  necessary  :  it  is 
simply,  as  it  appears  to  me,  to  detiy  the  conservation  of  force. 

"As  to  the  gravitating  force,  I  do  not  presume  to  say  that  I 
have  the  least  idea  of  wjiat  occurs  in  two  particles  when  their  power 
of  mutually  approaching  each  other  is  changed  by  their  being  placed 
at  different  distances  ;  but  I  have  a  strong  conviction,  through  tl>e 
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influence  on  my  mind  of  the  doctrine  of  conservation,  that  there  is  a 
change  ;  and  that  the  phenomena  resulting  from  the  change  will 
probably  appear  some  day  as  the  result  of  careful  research.  If  it  be 
said  that  '  'twere  to  consider  too  curiously  to  consider  so,'  then  I 
must  dissent  :  to  refrain  to  consider  would  be  to  ignore  the  prin- 
ciple of  the  conservation  of  force,  and  to  stop  the  inquiry  which  it 
suggests — whereas  to  admit  the  proper  logical  force  of  the  principle 
in  our  hypotheses  and  considerations,  and  to  permit  its  guidance 
in  a  cautious  yet  courageous  course  of  investigation,  may  give  us 
power  to  enlarge  tlie  generalities  we  already  possess  in  respect  of 
heat,  motion,  electricity,  magnetism,  &c.,  to  associate  gravity  with 
them,  and  perhaps  enable  us  to  know  whether  the  essential  force  of 
gravitation  (and  other  attractions)  is  internal  or  external  as  respects 
the  attracted  bodies. 

"  Returning  once  more  to  the  definition  of  the  gravitating  power 
as  '  a  simple  attractive  force  exerted  hetween  any  txvo  or  all  the  par- 
ticles or  masses  of  matter  at  every  sensible  distance,  but  with  a 
STRENGTH  VARVING  inversely  as  the  square  of  the  distance,'  I  ought 
perhaps  to  suppose  there  are  many  who  accept  this  as  a  true  and 
sufficient  description  of  the  force,  and  who  therefore,  in  relation  to 
it,  deny  the  principle  of  conservation.  If  both  are  accepted,  and  are 
thought  to  be  consistent  with  each  other,  it  cannot  be  difficult  to  add 
words  which  shall  make  '  varying  strength'  and  '  conservation'  agree 
together.  It  cannot  be  said  that  the  definition  merely  applies  to  the 
effects  of  gravitation  as  far  as  we  know  them.  So  understood,  it 
would  form  no  barrier  to  progress ;  for  that  particles  at  different 
distances  are  urged  towards  each  other  with  a  power  varying  in- 
versely as  the  square  of  the  distance  is  a  truth  :  but  the  definition 
has  not  that  meaning  ;  and  what  I  object  to  is  the  pretence  of  know- 
ledge which  the  definition  sets  up  when  it  assumes  to  describe,  not 
the  partial  effects  of  the  force,  but  the  nature  of  the  force  as  a 
whole." 

GROWTH   OF   A   CRYSTAL. 

JIr.  Nevil  Story  Maskelyne,  in  a  paper  read  by  him  to  the 
Eoyal  Institution,  "  On  the  Insight  hitherto  obtained  into  the  Na- 
ture of  the  Crystal  Molecule  by  the  instrumentality  of  Light," 
in  conclusion,  says  : — 

In  every  case  the  growth  of  a  crystal  is  an  inexplicable  thing,  so 
long  as  we  endeavour  to  trace  its  cause  to  powers  residing  in  and 
confined  to  the  molecules.  A  crystal,  like  a  plant,  is  developed  in  a 
medium,  and  as  the  plant  owes  the  special  peculiarities  of  its  indi- 
vidual form,  notwithstanding  the  seemingly  perfect  freedom  of  its 
growth,  to  special  circumstances  in  the  soil,  the  air,  the  weather 
during  that  growth  ;  and  its  general  similarity  to  other  plants  of  its 
kind,  to  the  organic  laws  that  control  the  conditions  of  its  species; 
so  must  the  crystal  be  considered  as  the  result  of  many  co-operating 
influences,  including  those  of  the  foreign  constituents  of  the  mother 
liquid,  those  of  temperature  and  other  physical  conditions,  and  in- 
volving the  principle  that  the  molecules,  whether  those  deposited. 
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or  those  about  to  become  so,  affect  or  are  affected  by— and  that  to 
considerable  distances — the  whole  of  the  formed  and  forming  crystal 
matter. 

It  would  be  as  useless  to  expect  to  explain  the  growth  of  a 
crj'stal  without  some  such  view  as  this,  as  to  endeavour  to  account 
for  the  growth  or  outward  form  of  a  particular  plant  by  the  develop- 
ment of  a  single  leaf.  (See  the  entu-e  paper,  which  has  an  unusu- 
ally large  number  of  preliminary  and  other  details,  and  occupies 
nearly  twelve  pages  of  the  Proceedings  of  the  Royal  Institution. 


SPECIFIC   GRAVITIES. 

A  NEW  method  of  ascertaining  and  verifying  Specific  Gravities 
has  been  laid  before  the  Academy  of  Sciences  of  Paris,  bj'  M.  A. 
Meyer,  who  says  : — "  The  present  methods  employed  for  ascertain- 
ing specific  gravities  are  very  exact,  but  complicated.  In  fact,  the 
whole  consists  in  facilitating  the  means  of  measuring  exactly  the 
volume  of  water  displaced  by  any  given  body  of  which  the  specific 
gravity  is  to  be  ascertained.  The  problem,"  he  says,  "  may  be 
solved  in  the  following  manner  : — After  having  filled  a  vessel  with 
water,  place  therein  the  long  leg  of  a  syphon.  When  the  water  is 
quite  at  rest,  plunge  the  body  of  which  the  specific  gravity  is  to 
be  measured  into  the  vessel.  The  water  displaced  will  escape  by  the 
syphon,  and  being  caught  in  a  receiver,  will  represent  exactly  the 
volume  of  the  body  immersed."  The  arrangement  is  spoken  of  as 
peculiarly  applicable  to  the  measuring  of  minerals  and  other  sub- 
stances which  cannot  be  got  into  the  hydrostatic  balance. — Me- 
chanics' Magazine.  

DYK-AMICS   OF   GASES. 

A  PAPER  has  been  read  to  the  British  Association,  "  On  the  Dy- 
namical Theory  of  Gases,"  by  Professor  C.  Maxwell.  The  pheno- 
mena of  the  expansion  of  gases  by  heat,  and  their  compression  by 
pressure,  have  been  explained  by  Joule,  Claussens,  Herapath,  &c., 
by  the  theory  of  their  particles  being  in  a  state  of  rapid  motion,  the 
velocity  depending  on  the  temperature.  These  particles  must  not 
only  strike  against  the  sides  of  the  vessel,  but  against  each  other, 
and  the  calculation  of  their  motions  is  therefore  complicated.  The 
author  has  established  the  following  results  : — 1.  The  velocities  of 
the  particles  are  not  uniform,  but  vary  so  that  they  deviate  from 
the  mean  value  by  a  law  well  known  in  the  "  method  of  least 
squares."  2.  Two  different  sets  of  particles  will  distribute  their 
velocities,  so  that  their  vires  virce  will  be  equal ;  and  this  leads  to 
the  chemical  law,  that  the  equivalents  of  gases  are  proportional  to 
their  specific  gravities.  3.  From  Professor  Stokes's  experiments  on 
friction  in  air,  it  appears  that  the  distance  travelled  by  a  particle 
between  consecutive  collisions  is  about  ^-rn;  uij-  of  an  inch,  the  mean 
velocity  being  about  1505  feet  per  second  ;  and  therefore  each  par- 
ticle makes  8,077,200,000  collisions  per  second.  '1.  The  laws  of  the 
diffusion  of  gases,  as  established  bj^  the  Master  of  the  Mint,  are 
■deduced  from  this  theory,  and  the  absolute  rate  of  diffusion  through 


NATXTRA.!,  PHILOSOPnr.  139 

an  opening  can  be  calculated.  The  author  intends  to  apply  his 
mathematical  methods  to  the  explanation  on  this  hypothesis  of  the 
propagation  of  sound,  and  expects  some  light  on  the  mysterious 
question  of  the  absolute  number  of  such  particles  in  a  given  mass. 


TEANSMISSION   OF   EEAT   THROUGH   DIFFERKNT   GASES. 

Professor  Tyxdall  has  read  to  the  Koyal  Institution  a  paper  on 
this  inquiry,  in  which,  after  showing  the  different  quantities  of  Heat 
transmitted  through  Different  Gases,  he  adds  : — 

Similar  differences  have  also  been  established  in  the  case  of 
vapours.  As  representatives  of  this  diverse  action,  the  vapour  of 
ether  and  of  bisulphide  of  carbon  may  be  taken.  For  equal  volumes, 
the  quantity  of  heat  intercepted  by  the  former  is  enormously  greater 
than  that  intercepted  by  the  latter. 

To  test  the  influence  of  qualify,  the  following  experiment  was 
devised.  A  powerful  lime  light  was  jDlaced  at  one  end  of  the  tube, 
and  the  rays  from  it,  concentrated  by  a  convex  lens,  were  sent 
through  the  tube,  having  previously  been  caused  to  pass  through  a 
thin  layer  of  pure  water.  The  heat  of  the  luminous  beam  excited  a 
thermo-electric  current  in  the  pile  at  the  end  of  the  exhausted 
tube  ;  and  this  current  being  neutralized  by  the  current  of  the  second 
pile,  coal-gas  was  admitted.  This  powerful  gas,  however,  had  no 
sensible  effect  upon  the  heat  selected  from  the  lime  light ;  while  the 
same  quantity  of  heat,  from  an  obscui-e  source,*  was  strongly 
affected. 

The  bearing  of  this  experiment  upon  the  action  of  planetary  at- 
mosphere is  obvious.  The  solar  heat  possesses,  in  a  far  higher  degree 
than  that  of  the  lime  light,  the  power  of  ci-ossing  an  atmosphere ; 
but,  when  the  heat  is  absorbed  by  the  planet,  it  is  so  changed 
in  quality  that  the  rays  emanating  from  the  planet  cannot  get  with 
the  same  freedom  back  into  space.  Thus  the  atmosjihere  admits  of 
the  entrance  of  the  solar  heat,  but  checks  its  exit ;  and  the  result  is 
a  tendency  to  accumulate  heat  at  the  surface  of  the  planet. 

In  the  admirable  paper  of  JNI.  Pouillet  already  referred  to,  this 
action  is  regarded  as  the  cause  of  the  lower  atmospheric  strata  being 
warmer  than  the  higher  ones ;  and  Mz-.  Hopkins  has  shown  the 
possible  influence  of  such  atmospheres  upon  the  life  of  a  planet 
situated  at  a  great  distance  from  the  sun.  We  have  hitherto  con- 
fined our  attention  to  solar  heat ;  but  were  the  sun  abolished,  and 
did  stellar  heat  alone  remain,  it  is  possible  that  an  atmosphere  which 
pei-mits  advance,  and  cuts  off  retreat,  might  eventually  cause  such 
an  accumulation  of  small  savings  as  to  render  a  planet  withdrawn 
entirely  from  the  influence  of  the  sun  a  warm  dwelling-place.  But 
whatever  be  the  fate  of  the  speculation,  the  experimental  fact 
abides — that  gases  absorb  radiant  heat  of  different  qualities  in  dif- 
ferent degrees  ;  and  the  action  of  the  atmosphere  is  merely  a  parti- 

*  The  quantity  of  heat  is  measured  by  the  amount  of  the  galvanometrie  deflec- 
tion which  it  produces  ;  its  power  of  passing  through  media  may  be  tuken  as  a 
test  of  quality. 
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cular   case    of  the   inquiry  in  -which  the  spealier   was    at    present 
engaged.  *  

MAGNETIC    ACTION    OF    THE    SUN. 

Mk.  Beaylet  lias  read  at  tlie  London  Institution  a  lecture  "  On 
the  Maonetic  Action  of  the  Sun,  and  its  Connexion  with  the  Spots, 
the  Earth's  Magnetism  and  the  Polar  Lights."  The  principal  object 
of  this  lecture  was  to  give  an  illustrated  outline  of  one  great  result 
of  the  discussion  (by  Major-General  Sabine)  of  the  observations 
made  at  the  British  Colonial  Magnetic  Observatories  ;  by  which,  as 
it  has  been  said,  we  are  "  landed  in  a  system  of  cosmical  relations, 
in  which  both  the  sun  and  the  earth,  and  probably  the  whole  plane- 
tary system,  are  implicated. "  In  the  opinion  of  the  Joint  Magnetic 
Committee  of  the  British  Association  for  the  Advancement  of 
Science  and  the  Eoyal  Society,  expressed  in  their  Report  just  pub- 
lished by  the  latter  body,  that  discussion  has  not  merely  brought  into 
view,  but  fullj'  establislied,  the  existence  of  a  very  extraordinary 
periodicity  in  the  extent  of  fluctuation  of  all  the  magnetic  elements, 
which  connects  them  directly  with  the  physical  constitution  of  the 
sun,  and  with  the  periodical  greater  or  less  prevalence  of  spots  on 
its  surface, — the  maxima  of  the  amount  of  fluctuation  con-esponding 
with  the  maxima  of  the  spots,  and  these  again  with  those  of  the  exhi- 
bitions of  the  Aurora  Borealis,  which  thus  appears  also  to  be  sub- 
ject to  the  same  law  of  periodicity.  The  discovery  made  by  General 
Sabine  of  a  decennial  period  in  all  those  magnetic  influences  at  the 
surface  of  the  globe,  which,  by  their  dependence  on  the  hours  of 
solar  time,  led  him  to  recognise  the  sun  as  their  primary  cause — 
operating,  however,  in  some  other  manner  than  by  its  heat — was 
explained  by  reference  to  the  observations  of  Arago  on  the  diurnal 
variation  of  the  declination,  which  were  purposely  selected  by  the 
lecturer,  as  giving  independent  evidence  on  the  subject,  having  been 
made  before  the  establishment  of  the  British  Magnetic  Observatories, 
and  because  that  philosopher  was  evidently  unaware  of  the  existence 
of  the  periodicity  they  demonstrate,  in  common  with  the  later  and 
different  obserrations  in  which  the  decennial  period  was  first  reco- 
gnised by  Sabine. 

A  general  view  was  then  taken  of  the  phenomena  of  the  Solar 
Spots,  and  of  the  analogy  between  them  and  the  revolving  storms  of 
our  own  atmosphere  first  inferred  by  Sir  John  Herschel,  and  since 
remai-kably  confirmed,  it  was  stated,  by  the  observations  of  the 
Rev.  R.  Dawes  on  the  rotation  of  the  spots  about  their  own  centres, 
and  those  of  Mr.  Carrington  on  the  currents  in  which  they  appear  to 
drift  across  the  sun  ;  and  the  discovery  of  a  decennial  period  in 
their  amount  and  frequency  by  Schwabe  of  Dessau,  in  the  observa- 
tions which  he  has  carried  on  for  the  third  part  of  a  century,   was 

•  Wliile  correcting  the  proof  of  tliis  abstract,  I  learned  that  Dr.  Franz  had 
arrived  at  the  conclusion  that  an  absorption  of  3-54  per  cent,  of  the  heat  passing 
through  a  cohimn  of  air  90  centimetres  long  takes  place;  for  coloured  gases  he 
finds  the  absorption  greater  ;  but  all  colourless  gases  he  assumes  show  no  marked 
divergence  from  the  atmosphere. — Foijjendorff's  Annalen,  iciv. 
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described  by  reference  to  tables  comparing  the  periods  of  the  maxima 
and  the  minima  of  the  spots  with  those  of  the  magnetic  fluctuations 
as  made  known  by  Sabine,  which  were  thus  shown  to  be,  when 
complete,  corz-esponding  periods  often  years.  The  enormous  activity 
in  certain  regions  of  the  sun  indicated  by  the  magnitude  of  the 
spots,  and  the  rapidity  of  their  motions  and  changes,  it  was  sug- 
gested, was  adequate  to  any  conceivable  exertion  of  force  upon  the 
earth.  In  proceeding  to  the  third  subject  of  this  law  of  periodicity, 
the  Polar  Lights,  after  a  brief  description  of  their  chaiacteristio 
phenomena,  Mr.  Brayley  stated,  that  in  his  opinion  the  only  sugges- 
tion of  their  cause,  hitherto  enunciated,  in  the  nature  of  a  vera  causa, 
had  been  made  by  Professor  Faraday,  and  had  been  amply  verified 
by  facts  subsequently  observed, — a  statement  now  made  for  the 
first  time.  In  the  Bakerian  Lecture,  read  before  the  Royal  Society 
in  1832,  relating  his  discovery  of  terrestrial  magneto-electric  induc- 
tion, ilr.  Faraday  showed  that  effects  similar  to  those  he  had  ob- 
tained by  instrumental  means,  but  infinitely  greater  in  force,  might 
be  produced  by  the  action  of  the  globe,  as  a  magnet,  upon  its  own 
mass,  in  consequence  of  its  diurnal  rotation  ;  and,  in  the  sequel,  he 
asked  whether  the  Aurora  Borealis  and  Australis  might  not  be  the 
discliarge  of  electricity,  thus  urged  towards  the  poles,  and  endea- 
vouring to  return,  above  the  earth,  to  the  equatorial  regions  ;  citing, 
as  in  accordance  with  an  affirmative  reply,  the  effect  of  an  aurora 
upon  the  magnetic  needle  recorded  by  Mr.  P.  W.  Fox.  He  did  not 
pursue  the  subject ;  but  the  hypothesis  has  been  abundantly  verified, 
with  respect  to  the  production  of  terrestrial  currents  of  electricity,  in 
the  manner  inferred,  by  the  earth's  rotation,  and  the  other  natural 
motions  of  conductors  cutting  the  magnetic  curves,  by  facts  which 
the  electric  telegraph,  land  and  submarine,  has  disclosed,  and  some 
of  which  were  recited  ;  while  all  the  phenomena  of  the  Polar  Lights 
themselves,  especially  those  wliich  are  susceptible  of  precise  measure- 
ment and  instrumental  observation,  conspire  to  verify  Faraday's  sug- 
gestion as  to  their  immediate  nature  and  cause.  That  they  are  truly 
electrical  in  their  nature,  an  inference  rendered  so  probable  by  their 
obvious  phenomena,  Mr.  Brayley  considered  to  be  proved  by  their 
(electro-magnetic  inductive)  effects  on  the  magnetic  elements  :  nothing 
hitherto  known  having  the  power  of  producing  such  effects  but  mag- 
netism itself,  and  electricity,  while  no  phenomena  of  the  former  are 
luminous — there  is  no  magnetic  light ;  and  the  absence  of  atmo- 
spheric electricity  during  the  display  of  the  aurora,  paradoxical  as  it 
may  seem,  is  a  necessary  consequence,  the  electricity  being  absorbed, 
as  it  were,  by  its  conversion  into  the  correlate  magnetism,  or  in 
other  words,  ceasing  to  be  statically  manifested  while  being  dynami- 
cally exerted. 

Some  experimental  illustrations  of  the  electrical  nature  of  the 
Polar  Lights  were  then  exhibited,  in  which  the  luminous  disruptive 
discharge  was  taken  in  exhausted  tubes,  that  is,  in  excessively  rare 
media  resembling  in  their  attenuation  tlie  atmosphere  itself  at  the 
elevations  where  the  Aurora  occurs  ;  one  of  the  tubes,  prepared  by 
M.  Gassiot,  showing  the  stratified  discharge  (originally  obtained  by 
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Mr.  Grove),  recently  cited  by  Humboldt  in  evidence  that  the  dark 
spaces  in  the  Aurora  may  be  real,  and  not  merely  the  effect  of  con- 
trast. The  source  of  the  electricity  in  these  experiments  being  the 
apparatus  termed  the  Kuhmkoi-ff  coil,  the  close  accordance  between 
them  and  the  natural  phenomenon  was  pointed  out,  in  the  fact  that 
the  electricity  vvas  oljtained  by  a  process  of  mag-neto- electric  induc- 
tion, exactly  analogous,  on  the  small  scale,  to  the  natural  jjrocess 
to  which,  operating  in  the  globe  itself,  Faraday  has  referred  the 
electricity  manifested  in  the  Polar  Lights,  'j'he  actual  influence  of 
the  Aurora  on  the  magnetic  elements  was  exemplified  by  three  pho- 
tographs from  the  self- registering  apparatus  at  the  Kew  Observatory, 
on  which  the  vertical,  the  horizontal,  and  the  total-force  magneto- 
meters, respectively,  had  recorded  the  disturbances  produced  in  them 
by  the  Aurora  of  December  3,  1858.  The  facts  establishing  the 
participation  of  the  Polar  Lights  in  the  great  law  of  solar  periodi- 
city which  it  had  been  the  object  of  the  lecturer  thus  generally  to 
explain,  were  then  briefly  stated  ;  and  the  conclusion  was  deduced, 
that  the  relation  of  the  periodicity  to  the  electrical  causation  of  the 
Polar  Lights,  is  simply  this — that  the  magnetic  action  of  the  sun 
periodically  affects  the  terrestrial  magnetism,  which,  being  con- 
verted into  electricity  by  the  earth's  rotation  aud  moving  con- 
ductors, agreeably  to  the  theory  maintained,  exhibits  the  period 
in  the  polar  discharges  of  that  electricity. — Aihenceum  Report. 

EOTATORY  MOTION   AND   ASTRONOMICAL   OBSERVATIONS   AT   SEA. 

A  PAPER  has  been  read  at  the  United  Service  Institution,  by  the 
Eev.  Baden  Powell,  M.A.,  F.E.S.,  Savile  Professor  of  Geometry, 
Oxford,  on  "  Potatory  Motion,  and  its  application  to  obtain  stability 
for  Astronomical  Observations  at  Sea."  The  object  of  the  lecture- 
was  to  explain  the  principles  on  which,  recently,  plans  have  been 
proposed  and  successfully  tried,  for  obtaining  a  stable  platform  for 
an  artificial  horizon,  and  a  support  for  a  telescope  on  board  ship. 
The  principles  of  contrivances  lutherto  adopted  were  shown  to  be 
defective  on  mechanical  grounds,  as  mere  suspension  generates  pen- 
dulum motion.  The  rotatory  principle  applied  in  the  "  top"  of 
Terson  and  of  Troughton,  as  the  centre  of  gravity  is  below,  involve 
the  same  defect.  This  defect  is  obviated  by  suspending  a  revolving 
desk  in  gymbals  accurately  balanced  on  its  centre  of  giavity  on  the 
principle  of  the  gyroscope.  Such  a  machine  has  been  constructed 
and  actually  used  by  Professor  C.  P.  Smith,  on  his  voyage  to  Tene- 
riffe.  It  affords  a  support  either  for  his  artificial  horizon  (constructed 
by  means  of  a  spirit  level),  and  when  on  a  larger  scale  for  a  tele- 
scope, which  may  be  applied  to  the  observation  of  the  eclipse  of 
Jupiter's  satellites,  so  valuable  for  determining  the  longitude,  but 
without  it  incapable  of  being  observed.  A  working  model  of  the 
machine  was  exhibited.  

THE    moon's   MOTION. 

The  Astronomer  Eoyal  has  communicated  to  the  British  Asso- 
ciation a  paper,  "  On  the  present  State  and  History  of  the  Question. 
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respectiug  the  Acceleration  of  the  Moon's  Motion."  It  had  been 
known,  from  the  time  of  Newton,  that  the  motions  of  the  moon  are 
disturbed  by  the  attraction  of  the  sun,  and  that  a  great  part  of  the 
effect  is  of  the  following  kind,  viz.,  that  when  the  moon  is  between  the 
sun  and  the  earth,  the  sun  attracts  the  moon  away  from  the  earth  ;  and 
when  the  earth  is  between  the  sun  and  the  moon,  the  sun  attracts 
the  earth  away  from  the  moon  :  and  thus,  in  both  cases,  it  tends  to 
separate  the  earth  and  the  moon,  or  diminishes  the  attraction  of  the 
moon  to  the  earth.  There  are  sometimes  effects  of  the  opposite 
character;  but,  on  the  whole,  that  just  described  is  predominant. 
If  this  diminution  were  always  the  same  in  amount,  the  periodic 
time  of  the  moon  passing  round  the  earth  would  always  be  the  same. 
But  it  was  found  in  the  last  century,  by  Halley  and  Dunthoi-ne,  that 
the  periodic  time  is  not  always  the  same.  In  order  to  reconcile  the 
eclipses  of  the  moon  recorded  by  Ptolemy  with  modern  observations 
of  the  moon,  it  was  necessary  to  suppose  that  in  every  successive 
century  the  moon  moves  a  little  quicker  than  in  the  preceding 
century,  in  a  degree  which  is  nearly  represented  by  supposing  that 
at  each  successive  lunation  the  moon  approaches  nearer  to  the  earth 
by  one  inch.  The  principal  cause  of  this  was  discovered  by  Laplace. 
First,  it  had  been  shown  by  him  and  by  others  that  the  attractions 
of  the  other  planets  on  the  sun  and  on  the  earth  do  not  alter  the 
longer  axis  of  the  orbit  which  the  earth  describes  round  the  sun,  and 
do  not  alter  the  length  of  the  year  ;  but  they  diminish  slowly  but 
continually  through  many  thousands  of  years  the  degree  of  ellipticity 
of  the  earth's  orbit.  Now,  when  the  earth  is  nearest  to  the  sun,  the 
deci-ement  of  attraction  of  the  moon  to  the  earth  (mentioned  above) 
is  greatest ;  and  when  the  earth  is  furthest  from  the  sun,  that  de- 
crement is  least.  It  had  been  supposed  that  t!ie  fluctuations  of 
magnitude  exactly  balance.  But  Laplace  showed  that  they  do  not ; 
he  showed  that  the  increased  amount  of  decrement  (when  the  earth 
is  nearest  the  sun)  overbalances  the  diminished  amount  (when  the 
earth  is  furtiiest  from  the  sun) ;  and,  therefore,  that  the  less  excentric 
is  the  earth's  orbit,  the  less  does  the  increased  amount  of  decrement  at 
one  part  overbalance  the  diminished  amount  at  another  part,  and  the 
less  is  the  total  amount  of  the  sun's  disturbing  force.  .Ami,  as  the 
sun's  disturbing  force  diminishes  the  moon's  attraction  to  the  earth, 
that  attraction  ia  less  and  less  impaired  every  century,  or  becomes 
practically  stronger  :  every  century  the  moon  is  pulled  into  a  rather 
smaller  orbit,  and  revolves  in  a  rather  shorter  period.  On  com- 
puting the  effect  from  this  cause,  it  was  found  to  agree  well  with 
the  effect  which  Halley  and  Dunthorne  had  found  in  observations. 

The  Lunar  Tables  thus  amended  (and  with  other,  but  minor, 
improvements)  were  applied  to  the  computation  of  other  ancient 
eclipses  which  require  far  greater  nicety  than  Ptolemy's  lunar 
eclipses,  namely,  total  eclipses  of  the  sun.  The  most  remarkable  of 
these  were  the  echpse  of  Thales  (which  occurred  at  a  battle),  that  at 
Larissa  or  Nimriid  (which  led  to  the  capture  of  that  city  by  the 
Persians  from  the  Medes),  and  that  of  Agathocles  (upon  a  fleet  at 
sea).     Tliey  are  all  of  great  importance  in  settling  the  chronology. 
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Dates  were  thus  found  for  these  several  eclipses  which  are  most 
satisfactory. 

About  this  time  Mr.  Adams  announced  his  discovery,  that  a  part 
of  the  sun's  disturbing  force  had  been  omitted  by  Laplace.  The 
sun  pulls  the  moon  in  the  direction  in  which  she  is  going  (so  as  to 
accelerate  her)  in  some  parts  of  her  orbit,  and  in  the  opposite  direc- 
tion (so  as  to  retard  her)  in  other  parts.  Laplace  and  others  sup- 
posed that  these  accelerations  and  retardations  exactly  balance. 
Mr.  Adams  gave  reasons  for  supposing  that  they  do  not  balance.  In 
this  he  was  subsequently  supported  by  M.  Delaunay,  a  very  eminent 
.'French  mathematician,  who,  making  his  calculations  in  a  different 
way,  arrived  at  the  very  same  figures.  But  he  is  opposed  by  Baron 
Plana,  by  tlie  Count  de  Pontecoulant,  and  by  Professor  Hansen, 
who  all  maintain  that  Laplace's  investigations  are  sensibly  correct. 
And  in  this  state  the  controversy  stands  at  present.  It  is  to  be 
remarked,  that  observations  can  here  give  no  assistance.  The 
question  is  purely  whether  certain  algebraical  investigations  are 
right  or  wrong.  And  it  shows  that  what  is  commonly  called 
"  mathematical  evidence"  is  not  so  certain  as  many  persons  imagine  ; 
and  that  it  ultimatelj'  depends  on  moral  evidence.  The  effect  of 
Mr.  Adams's  alteration  is  to  diminish  Laplace's  change  of  the 
periodic  time  by  more  than  one-third  part.  The  computations  of 
the  ancient  eclipses  are  very  sensibly  affected  by  this.  At  present 
we  can  hardly  say  how  much  they  are  affected  ;  possibly  those  of 
Larissa  and  Agathocles  would  not  l)e  very  much  disturbed  ;  but  it 
seems  possible  that  the  computed  eclipse  of  Thales  might  be  thrown 
so  near  to  sunset  as  to  be  inapplicable  to  elucidation  of  the  historic 
account.  This  is  the  most  perplexing  eclipse,  because  it  does  not 
appear  that  any  other  eclipse  can  possibly  apply  to  the  same  history. 
The  interest  of  this  subject,  it  thus  appears,  is  not  confined  to 
technical  astronomy,  but  extends  to  other  matters  of  very  wide 
range.  And  the  general  question  of  the  theory  of  the  moon's  acce- 
leration may  properly  be  indicated  as  the  most  important  of  the 
subjects  of  scientiJfic  controversy  at  the  present  time. 


AQUEOUS  VAPOUR  OF  THE  ATMOSPHERE. 

Admiral  Fitzkot  has  read  to  the  British  Association  a  paper,  in 
which,  in  order  to  show  why  this  subject  was  of  urgent  importance, 
the  author  gave  a  brief  description  of  the  origin,  nature,  and  objects 
of  the  jNIeteorological  Department  of  the  Board  of  Trade,  which  was 
instituted  to  collect  and  publish  meteorological  observations  made  at 
sea  ;  and  explained  that  he  now  required  the  opinions  of  competent 
authorities  as  to  the  best  method  of  pubHshing  a  great  accumulation 
of  valuable  observations.  Referring  especially  to  the  division  of 
opinions  of  some  scientific  men  on  the  question  of  Aqueous  Vapour, 
and  the  reduction  of  barometrical  observations,  the  Admiral  quoted 
passages  from  the  reports  of  Colonel  James  and  Professor  Patten, 
printed  in  the  third  number  of  Meteorological  Papers,  published 
by  tiie  Board  of  Trade  in  185S.  Admiral  Fitzroy  then  submitted 
to  tlie  President  of  the  bection  that  it  would  be  desirable  to  elicit 
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some  authoritative  opinions  on  the  subject  in  question,  before  he  pro- 
ceeded to  other  meteorological  perplexities  which  he  had  in  reserve 
for  another  occasion. 

The  Astronomer  Royal  expressed  his  full  sense  of  the  importance 
of  this  particular  question  and  of  the  extreme  difficulty  of  dealing 
with  meteorology,  not  only  because  of  its  extent  and  complication, 
but  because  of  the  want  of  sufficient  facts  on  which  to  base  sound 
theory.  He  approved  of  Admiral  Fitzroy's  views  generally,  but 
adopted  a  more  rigid  adherence  to  the  results  of  Dalton's  and 
Eegnault's  experiments,  which  showed  that  one  gas  is  a  vacuum  to 
another.  The  Astronomer  Eoyal  hoped  that  Admiral  Fitzroy  would 
publish  the  results  (to  which  reference  had  been  made),  in  a  reduced 
state,  and  would  show  the  originals,  as  well  as  the  elements  of  re- 
duction likewise.  

INTENSIFICATION  OF  SOUND  ;   THE  PHONOSCOPE  AND  HYDROPHONE. 

Dk.  Scott  Alison  has  read  to  the  Eoyal  Society  a  paper,  ' '  On 
the  Intensification  of  Sound  through  Solid  Bodies  by  the  interposi- 
tion of  Water  between  them  and  the  distal  extremities  of  Hearing- 
Tubes."  The  author  gives  an  account  of  various  experiments  which 
he  has  recently  made  on  sounds  proceeding  through  solid  bodies. 
He  has  found  that  sounds  which  are  faint,  wlien  heard  by  a  hearing- 
tube  applied  directly  to  solid  sounding  bodies,  become  augmented 
when  water  is  interposed  between  these  bodies  and  the  distal  ex- 
tremity of  the  hearing-tube.  He  has  been  able,  by  the  employment 
of  water,  to  hear  the  sound  of  a  solid  body,  such  as  a  table,  which, 
without  this  medium,  has  been  inaudible.  Experiments  have  been 
made  upon  water  in  various  amounts  and  in  different  conditions. 
Thus  a  very  thin  layer,  a  mere  ring  round  the  edge  of  the  hearing- 
tube,  masses  of  water  in  larger  or  smaller  vessels,  and  a  bag  of  water, 
have  been  employed.  The  results  have  been  the  same  as  regards 
augmentation.  The  degree  of  augmentation  was  greatest  when  the 
hearing-tube  was  immersed  freely  in  water.  In  experimenting  upon 
water  in  vessels,  it  was  found  necessary  to  close  the  extremity  of  the 
tube  to  be  immersed,  by  tying  over  it  a  piece  of  bladder  or  thin 
india-rubber  ;  for  the  entrance  of  water  into  the  interior  interfered 
greatly  with  the  augmentation. 

The  effect  of  water  in  augmenting  sound  is  materially  reduced  if  even  a  small 
amount  of  solid  material  be  interposed  between  the  water  employed  and  the 
mouth  of  the  hearing-tube.  A  piece  of  wood,  not  much  thicker  than  a  paper- 
cutter,  materially  interferes  \vith  the  augmenting  power  of  water.  The  augmen- 
tation of  sound  thus  obtained  by  water  seems  to  be  due  to  the  complete  fitting 
of  the  liquid  on  the  solid  body,  and  also  round  the  mouth  of  the  hearing-tube, 
whereby  the  column  of  air  is  thoroughly  enclosed;  also  to  the  less  impediment 
to  the  vibrations  of  the  instrument  when  held  in  contact  with  water,  than  when 
held  in  contact  with  a  sohd  body,  the  water  yielding  in  a  greater  degree  than  a 
solid. 

The  mode  of  judging  of  the  augmentation  was  twofold  :  1st,  one  sensation 
was  compared  with  another  perceived  by  the  same  ear,  the  one  sensation  fol- 
lowing immediately  upon  the  other  ;  2nd,  the  dilierential  stethophone  was  em- 
ployed, by  which  two  impressions  arc  simultaneously  made  upon  the  two  ears  ; 
in  wh'ch  case,  if  one  impression  be  materially  greater  than  the  other,  sound  is 
perceived  in  that  ear  only  on  which  the  greater  impression  is  made.  To  ob- 
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tain  the  advantage  of  the  difi'erentialstethoplione,  or  "  Phonoscope,"  as  it  might 
here  perhaps  be  more  correctly  designated,  when  sounds  at  some  distance  from 
the  ear  were  being  examined,  its  length  was  increased  by  the  addition  of  long 
tubes  of  india-rubber. 

Experiments  were  made  upon  other  liquids  besides  water,  such  as  mercury 
and  ether. 

Other  materials  besides  liquids  were  foimd  to  afford  a  similar  intensification 
of  sound  from  solid  bodies,  such  as  laminae  of  gutta  percha,  or  of  india-rubber, 
and  sheets  of  writing  paper,  but  the  amount  of  augmentation  was  less. 

The  hearing-tubes  employed  were  various.  Many  of  the  experiments  were 
performed  with  the  author's  ordinary  differential  stethophone,  au  instrument 
described  in  the  Fhilusophical  Magazineiot  November,  1858.  India-rubber  tubes 
fitted  with  ivory  ear-knobs,  and  with  wooden  or  glass  cups  (the  size  of  the  cup  or 
object-extremity  of  ordinary  stethoscopes),  and  having  an  ear-extremity  to  pass 
into  the  meatus,  and  brass  tubes,  were  also  in  turn  employed.  Tubes  closed  at 
their  distal  extremity  with  soUd  material,  such  as  glass,  did  not  answer  so  well  as 
those  closed  with  membrane. 

The  water-bag  increases  the  impression  conveyed  to  the  ear  by  the  wooden 
stethoscope,  if  it  be  placed  between  the  flat  ear-piece  and  the  external  ear.  It 
may  be  employed  alone  to  reinforce  sound.  The  name  of  Hydrophone  has  been 
given  to  it. 

A  postscript  is  added,  in  which  the  author  records  an  experiment  made  on  the 
bank  of  the  Serpentine  river.  A  sound  produced  upon  the  land  was  heard  at  a 
point  in  the  water  when  it  could  not  be  heard  at  an  equal  distance  on  the 
groimd,  if  the  two  limbs  of  the  difierential  stethophone  were  employed  simul- 
taneously. 

The  sensation  upon  the  ear,  connected,  by  means  of  a  hollow  tube,  ^^-ith 
water  in  sonorous  undulations,  was  found  to  be  much  greater  than  that  upon 
the  ear  connected  with  the  same  water  by  means  of  a  solid  rod.  When  both 
tube  and  solid  rod  were  emploj'ed  simultaneously,  sound  was  heard  in  that  ear 
only  supplied  with  the  tube.  _^^_^_ 

THE  PHONADTOGEAPH. 

Theke  has  been  exhibited  to  the  British  Association  an  instru- 
ment with  the  above  name,  for  registering  Simple  and  Compound 
Sounds,  by  the  Abb*^  Moigno.  The  JPhonautograph  consists  of  a  large 
chamber  or  drum,  of  a  spheroidal  form,  with  a  diaphragm  or  drum- 
head at  one  end,  which,  by  a  system  of  levers,  works  the  pen  which 
records  the  sounds  which  the  form  of  the  chamber  causes  it  to  con- 
centrate on  the  tympanum.  The  Abbd  exhibited  a  drawing  which 
explained  the  construction  of  the  instrument,  and  then  exhibited 
drawings  showing  the  actual  markings  of  the  pen  over  a  sheet  of 
paper  carried  past  it  by  clockwork,  1st,  when  tuning-forks  sounding 
various  notes  were  vibrated  in  presence  of  the  instrument ;  2nd, 
when  several  notes  were  sounded  on  a  diapason  pipe  ;  and,  3rd,  when 
a  person  spoke  before  it.  In  the  first  two  cases  the  recording  pen 
drew  such  regular  curves,  that  the  number  of  vibrations  correspond- 
ing to  the  note  as  seconds  could  be  counted,  and,  as  the  Astronomer 
Eoyal  observed,  they  were  obviously  the  curve  of  sines.  In  the  case 
of  the  human  voice  the  words  spoken  were  written  below  the  corre- 
sponding tracings  of  the  pen ;  and  although  these  were  very 
irregular,  yet  a  marked  correspondence  could  be  traced,  especially 
where  the  words  contained  r's,  g's,  and  other  well-marked  low  or 
guttural  sounds.  

THERMOMETEIC   STATIONS   ON   MONT   BLANC. 

Professor  Tyndall  has  communicated  to  the  British  Association  the 
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following  paper.  "  On  the  Establishment  of  Thermometric  Stations 
on  ]\Iont  Blanc:" — 

I  proposed  to  the  Eoyal  Society  some  months  ago  to  establish  a  series  of 
stations  Ijetween  the  top  and  the  bottom  of  Mont  Blanc,  and  to  place  suitable 
thermometers  at  each  of  them.  The  Council  of  the  Society  thought  it  right  to 
place  a  sum  of  money  at  my  disposal  for  the  purchase  of  instruments  and  the 
payment  of  guides ;  while  I  agreed  to  devote  a  portion  of  my  vacation  to  the 
execution  of  the  project.  At  Chamouni  I  had  a  number  of  wooden  piles  pre- 
pared, each  of  them  shod  with  iron,  to  facilitate  the  driving  of  it  into  the  snow. 
The  one  intended  for  the  summit  was  12  feet  long  and  3  inches  square  ;  the 
others,  each  10  feet  long,  were  intended  for  five  stations  between  the  top  of  the 
mountain  and  the  bottom  of  the  Glacier  de  Bossons.  Each  post  was  furnished 
with  a  small  cross-piece,  to  which  a  horizontal  minimum  thermometer  might  be 
attached.  Six-and-twenty  porters  were  i  found  necessary  to  carry  all  our 
apparatus  to  the  Grands  Mulets,  whence  fourteen  of  them  were  imme- 
diately sent  back.  The  other  twelve,  with  one  exception,  reached  the  sum- 
mit, whence  six  of  them  were  sent  back.  Six  therefore  remained.  In  addi- 
tion to  these  we  had  three  guides,  Augustc  Balmat  being  the  principal  one ; 
these,  with  my  friend  Dr.  Frankland  and  myself,  made  up  eleven  persons  in 
all.  Though  the  main  object  of  the  expedition  was  to  plant  the  posts  and 
fix  the  thermometers,  I  was  very  anxious  to  make  some  obsei-vatious  on  the 
diathermancy  of  the  lower  strata  of  the  atmosphere.  I  therefore  arranged 
a  series  of  observations  with  the  Abbe  Veullet,  yf  Chamouni ;  he  was  to  operate 
at  Chamouni,  while  I  oberved  at  the  summit.  Our  instruments  were  of  the 
same  kind ;  and  in  this  way  we  hoped  to  determine  the  iniluence  of  the  stratum 
of  air  interposed  between  the  top  and  bottom  of  the  mountain  upon  the  solar 
radiation.  Wishing  to  commence  the  observations  at  an  early  hour  in  the 
morning,  I  had  a  tent  carried  to  the  summit.  It  was  ten  feet  in  diameter,  and 
into  it  the  whole  eleven  of  us  were  packed.  The  north  wind  blew  rather  fiercely 
over  the  summit :  but  we  dropped  down  a  few  yards  to  leeward,  and  thus  found 
shelter.  Throughout  the  night  we  did  not  sutler  at  aU  from  cold,  though  the 
adjacent  snow  was  15"  Centigrade,  or  27"  Fahr.  below  the  freezing  point  of 
water.  We  were  all,  however,  indisposed.  I  was,  indeed,  unwell  when  I  quitted 
Chamouni ;  but  I  fully  expected  to  be  able  to  cast  this  off  during  the  ascent. 
In  this,  however,  I  was  unsuccessful ;  my  indisposition  augmented  during  the 
entire  period  of  the  ascent.  The  wind  increased  in  force  towards  morning ;  and 
as  the  tine  snow  was  perfectly  dry,  it  was  driven  upon  us  in  clouds.  Had  no 
other  obstacle  existed,  this  alone  would  have  been  sufficient  to  render  the  obser- 
vations on  solar  radiation  impossible.  We  were  therefore  obliged  to  limit  our- 
selves to  the  principal  object  of  the  expedition — the  erection  of  the  post  for  the 
thermometers.  It  was  sunk  six  feet  in  the  snow,  while  the  remaining  six  feet 
■were  exposed  to  the  air.  A  minimum  thermometer  was  screwed  flrndy  on  to 
the  cross-piece  of  the  pile ;  a  maximum  thermometer  was  screwed  on  beneath 
this,  and  under  this  again  a  wet  and  dry  bulb  thermometer.  Two  minunum 
thermometers  were  also  placed  in  the  snow ;  one  at  a  depth  of  six,  and  the  other 
at  a  depth  of  four  feet  below  the  surface  ;  these  being  intended  to  give  us  some 
information  as  to  the  depth  to  which  the  winter  cold  penetrates.  At  each  of 
the  other  stations  we  placed  a  minimum  thermometer  in  the  ice  or  snow,  and  a 
maximum  and  a  minimum  in  the  air.  The  stations  were  as  follow  : — 
'^The  summit.  Corridor,  Grand  Plateau,  the  glacier  near  the  Grands  Mulets,  and 
two  additional  ones  between  the  Grands  Mulets  and  the  end  of  the  Glacier  de 
Bossons.  We  took  up  some  rockets,  to  see  whether  the  ascensional  power  or 
the  combustion  was  affected  by  the  rarity  of  the  air.  During  the  night,  how- 
ever, we  were  enveloped  in  a  dense  mist,  which  defeated  our  purpose.  One 
rocket,  however,  was  sent  up,  which  appeared  to  penetrate  the  mist,  and  rising 
probably  above  it,  its  sparks  were  seen  at  Chamouni.  Dr.  Frankland  was  also 
kind  enough  to  undertake  some  experiments  on  combustion  :  six  candles  were 
chosen  at  Chamouni,  and  carefully  weighed.  All  of  them  were  permitted  to 
burn  for  one  hour  at  the  top  ;  and  were  again  weighed  when  we  returned  to 
Chamouni.  They  were  afterwards  permitted  to  burn  an  hour  below.  Rejecting 
one  candle,  which  gave  a  somewhat  anomalous  result,  we  found,  to  our  surprise, 
that  the  quantity  consumed  at  the  top  was,  within  the  limits  of  error,  the  same 
as  that  consumed  at  the  bottom.  This  residt  surprised  us  all  the  more,  inas- 
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much  as  the  light  of  the  candles  appeared  to  be  much  feebler  at  the  top  than  at 
the  bottom  of  the  mountain.  The  explosion  of  a  pistol  was  sensibly  weaker  at 
the  top  than  at  a  low  level.  The  shoriiiess  of  the  sound  was  remarkable ;  but  it 
bore  no  resemblance  to  the  sound  of  a  cracker,  to  which,  in  acoustic  treatises,  it 
is  usually  compared.  It  resembled  more  the  sound  produced  by  the  explosion 
of  a  cork  from  a  charapagne-bottle,  but  it  was  much  louder.  The  sunrise  from 
the  summit  exceeded  in  magnificence  anything  that  I  had  previously  seen.  The 
snows  on  one  side  of  the  mountain  were  "of  a  pure  light  blue,  being  illuminated 
by  the  reflected  light  of  the  sky  ;  the  summit  and  the  sunward  face  of  the  moun- 
tain, on  the  contrary,  were  red  from  the  tranamitied  light,  and  the  contrast  of  both 
was  finer  than  I  can  describe.  I  may  add,  in  conclusion,  that  the  lowest  tempe- 
rature at  the  summit  of  the  Jardin  during  last  winter  was  21°  Cent,  below  zero. 
We  vainly  endeavoured  to  find  a  thermometer  which  had  been  placed  upon  the 
summit  of  Mont  Blanc  last  year. 

PHOSPHORESCENCE   AND  FLUORESCENCE. 

Professor  Faraday  has  read  to  the  Royal  Institution  a  paper 
upon  the  great  advance  in  the  experimental  part  of  this  subject 
which  has  recently  been  made  by  E.  Becquerel.  Mr.  Faraday 
having  illustrated  the  effect  of  Phosphorescence,  and  the  phenomena 
of  Fluorescence,  showed  that  many  phosphori  are  highly  fluorescent. 
Thus,  if  one  of  them  be  exposed  to  the  strong  voltaic  light,  and 
then  placed  in  the  dark,  it  is  seen  to  be  brilliantly  luminous,  gradually 
sinking  in  brightness,  and  ultimately  fading  away  altogether  ;  but 
if  it  be  held  in  the  rays  beyond  the  violet  end  of  tlie  spectrum,  (the 
more  luminous  rays  being  shut  off,)  it  is  again  .seen  to  be  beautifully 
luminous,  but  that  state  disappears  the  instant  it  is  removed  from 
the  ray.  Now,  this  is  fluorescence,  the  same  body  seeming  to  be  both 
phosphorescent  and  fluorescent.  Considering  this  matter,  and  all  the 
circumstances  regarding  time,  Becquerel  was  led  to  believe  that 
these  two  luminous  conditions  differed  essentially  only  in  the  tim& 
during  which  the  state  excited  by  tlie  exposure  to  light  continues  ; 
that  a  body  being  really  phosphorescent,  but  whose  state  falls  in- 
stantly, is  fluorescent,  giving  out  its  light  while  tlie  exciting  ray 
continues  to  fall  on  it,  and  during  that  time  only  ;  and  that  a  phos- 
phorescent is  only  a  more  sluggish  body  whicli  continues  to  shine 
after  the  exciting  ray  is  withdrawn.  To  investigate  this  point  he 
invented  the  Phosphoroscope,  an  apparatus  in  which  disc,  or  other 
surfaces  illuminated  by  the  sun  or  an  electric  lamp,  may,  by  re- 
volution, be  rapidly  placed  before  the  eye  in  a  dark  chamber,  and 
so  regarded  in  the  shortest  possible  space  of  time  after  their  illumina- 
tion. By  such  an  apparatus,  Becquerel  has  shown  that  all  the 
fluorescent  bodies  are  really  phosphorescent ;  but  that  the  emission 
of  light  endures  only  for  a  short  time. 

Professor  Faraday  then  made  an  extensive  series  of  experimental 
illustrations  upon  the  foregoing  points,  employing  fine  specimens  of 
phosphori,  for  which  he  was  indebted  to  Mr.  Becquerel  himself. 
The  phosphoroscope  employed  consisted  of  a  cylinder  of  wood,  one 
inch  in  diameter  and  seven  inches  Icng,  placed  in  the  angle  of  a  black 
box  with  the  electric  lamp  inside,  so  that  three- fourths  of  the  cylinder 
were  external,  and  in  the  dark  chamber  where  the  audience  sat,  and 
one-fourth  was  within  the  box,  and  in  the  full  power  of  the  voltaic 
light.  By  proper  mechanical  arrangements  this  cylinder  could  be 
revolved,    and   the  part  which  was  at  ore  instant  within,   rapidly 
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brought  to  the  outside,  and  observed  by  the  audience.  As  the 
cj'linder  could  be  made  to  revolve  300  times  in  a  second,  and  as  the 
twentietii  part  of  a  revolution  was  enough  to  bring  a  sufficient  portion 
of  the  cylinder  to  tlie  outside,  it  is  evident  that  a  phosphorescent 
effect  which  would  last  only  the  l-3000th  or  even  the  l-6000th  of  a 
second  might  be  made  apparent.  All  escape  of  light  between  the 
moving  cylinder  and  the  box  was  prevented  by  the  use  of  properly 
attached  black  velvet. 

The  cylinder  vras  first  supplied  with  a  surface  of  Bccquerel's  phosphori.  The 
effect  here  was,  that  when  by  rotation  the  part  illuminated  was  brought  outside 
the  box  it  was  found  phosphorescent.  If  the  cylinder  continued  to  rotate  it 
appeared  equally  luminous  all  over,  and  when  the  rotation  ceased,  or  the  lamp 
was  extinguished,  the  light  gradually  sank  as  the  phosphorescence  fell.  Then  a 
cylinder  having  a  surface  of  quinine  or  ceseulin  was  put  into  the  apparatus. 
Whilst  the  cyUnder  was  still  it  was  dark  outside  ;  but  when  revolving  with  mo- 
derate velocity  it  became  luminous  outside,  ceasing  to  be  so  the  moment  the 
revolution  stopped.  Here  the  fluorescence  was  evidently  shown  to  occupy  time; 
indeed,  the  full  time  of  a  revolution :  and  taking  advantage  of  that,  tlie  self- 
shiiiin;,'  of  the  body  was  separated  from  its  illumination  within,  and  the  fluo- 
rescence made  to  assume  the  character  of  phosphorescence.  Another  cylinder 
■was  covered  with  crj'Stals  of  nitrate  of  uranium,  a  hot  saturated  solution  having 
been  applied  over  it  with  a  fine  brush.  The  result  was  beautiful.  A  moderate 
degree  of  revolution  brought  no  light  out  of  the  box  ;  but  with  increased  motion 
it  began  to  appear  at  the  edge.  As  the  rapidity  became  greater,  the  light  spread 
over  the  cyHuder,  but  it  could  not  be  carried  over  the  whole  of  its  surface.  It 
issued  as  a  band  of  light  where  the  moving  cylinder  left  the  edge  of  the  box, 
diminishing  in  intensity  as  it  went  on,  and  looking  like  a  bright  flame,  wrapping 
round  half  the  cylinder.  When  the  direction  of  revolution  was  reversed,  this 
flame  issued  from  the  other  side;  and  when  the  motion  of  the  cylinder  was 
stopped,  all  the  phenomena  of  fluorescence  or  phosphorescence  disappeared  at 
once.  The  wonderfully  rapid  manner  in  which  the  nitrate  of  uranium  received 
the  action  of  the  light  within  the  box,  and  threw  off  its  phosphorescence  out- 
side, was  beautifully  shown. 

The  electric  light,  even  when  the  discharge  is  in  rarefied  media,  or  as  a  feeble 
bj>ush,  emits  a  great  abundance  of  those  rays  which  produce  the  phenomena  of 
fluorescence ;  but  then  if  these  rays  have  to  pass  through  common  glass  they  are 
cut  ofi',  being  absorbed  and  destroyed  even  when  they  are  not  expended  in  pro- 
ducing fluorescence  or  phosphorescence.  Arrangements  can  however  be  made 
in  which  the  advantageous  circumstances  can  be  turned  to  good  account  with 
such  bodies  as  Becquerel's  phosphori  or  uranium  glass.  If  these  be  enclosed 
within  glass  tuljes,  having  platinum  wires  at  the  extremities,  and  which  are  also 
exhausted  of  air  and  hermetically  sealed,  then  the  discharges  of  a  Euhmkorff 
coil  can  be  continually  sent  over  the  phosphori,  and  the  eifects  both  fluorescent 
and  phosphorescent  be  beautifully  shown.  The  first  or  immediate  light  of  the 
body  is  often  of  one  colour,  whilst  on  the  cessation  of  the  discharge  the  second 
or  deferred  light  is  of  another;  and  many  variations  of  the  effects  can  be  produced. 

In  connexion  with  rarefied  media  it  may  be  remarked,  that  some 
of  the  tubes  by  Geissler  and  others  have  been  observed  to  have  their 
rarefied  atmospheres  phosphorescent,  glowing  with  light  for  a  mo- 
ment or  two  after  the  discharge  through  them  was  suspended.  Since 
then  Becquerel  has  observed  that  o.xygen  is  rendered  phosphorescent, 
i.e.,  that  it  presents  a  persistent  effect  of  light,  when  electric  discharges 
are  passed  through  it.  Mr.  Faraday  has  several  times  had  occasion 
to  observe  that  a  flash  of  lightning,  when  seen  as  a  linear  discharge, 
left  the  luminous  trace  of  its  form  on  the  clouds,  enduring  for  a 
sensible  time  after  the  lightning  was  gone.  He  strictly  verified  this 
fact  in  June,  1857,  recording  it  in  the  Philosophical  Magazine,  and 
referred  it  to  the  phosphorescence  of  the  cloud.  He  has  no  doubt 
that  that  is  the  true  explanation. 
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INFLUENCE  OF  LIGHT  ON  THE  GROWTH  AND  NTJTKITION  OF  ANIMALS. 

Dr.  Gladstone,  in  a  paper  read  by  him  to  tLe  Eoyal  Society, 
gives,  as  the  result  of  his  experiments  on  this  subject,  under  the  head 
of  colour,  what  he  considers  a  new  construction  upon  the  facts  ob- 
served by  Professor  Forbes.  He  discoverecl  that  increased  depth  ot 
sea  corresponds  with  diminished  light,  and  that  both  of  these  condi- 
tions again  correspond  with  peculiar  changes  in  colour,  and  ultimately 
with  loss  of  colour  in  the  shells  inhabiting  these  depths  ;  but  there 
is  no  evidence  to  show  that  these  colourless  shells  have  developed 
any  materials  capable  of  manifesting  colour  after  exposure  to  the  in- 
fluence of  light ;  whereas  my  own  and  other  experiments  show  that 
the  etiolated  stalks  and  leaves  of  plants  speedily  manifest  the  charac- 
teristic colour  of  the  chlorophyl  if  placed  in  the  sun's  rays. 

So  far,  therefore,  as  our  present  knowledge  on  the  subject  justifies 
any  conclusion,  the  varieties  of  colour  and  the  absence  of  colour  in 
the  mollusks  are  physiologically  separated  from  the  phenomena  of 
etiolation  of  plants,  and  may  be  placed  in  the  same  category  as  the 
varieties  of  colour  and  the  absence  of  colour  in  the  corollas  of  flowers, 
which  depend  upon  the  development  of  materials  having  certain 
optical  properties. 

The  beautiful  facts  observed  by  Professor  Forbes,  instead  of  being 
regarded  as  the  consequence  of  imperfect  exposure  to  light,  must, 
Dr.  Gladstone  thinks,  take  rank  with  the  phenomena  of  colouration 
observed  throughout  the  animal  kingdom,  such  as  the  peculiar 
markings  of  reptiles,  birds,  and  wild  animals,  according  to  their  dif- 
ferent habitats  and  modes  of  life ;  the  colours  of  the  upper  and  lower 
surfaces  of  fish,  and  the  like  ;  which  cannot  be  shown  to  depend  upon 
the  exposure  or  non-exposure  to  light  with  which  they  frequently, 
but  not  always,  coincide.  These  facts  appear  only  to  form  a  part  of 
the  vast  and  perfect  plan  of  creation,  in  which  everything  that  exists 
is  suited  in  every  particular  to  the  conditions  of  its  existence  ;  thus, 
those  mollusks  which  are  designed  to  inhabit  depths  scarcely  per- 
meable to  light,  can  have  no  need,  and  hence  have  no  provision,  for 
elements,  to  the  manifestation  of  which  light  is  an  essential  condition. 


colour-blindness. 
Professor  G.  Wilson,  M.D.,  has  communicated  to  the  British 
Society  some  statistics  on  this  term.  Colour-blindness  is  applied  not 
to  a  disease  of  vision,  but  rather  a  remarkable  type  of  vision.  Dr. 
Wilson  went  on  to  give  an  explanation  of  the  nature  of  this  visual 
peculiarity,  illustrating  his  remarks  by  laughable  instances.  "Colour- 
blind people,"  he  said,  "don't  see  the  red  in  pink — they  think 
it  is  white ;  and  if  we  darken  red  with  black,  they  stop  seeing  any 
red  in  it,  and  call  it  black  before  we  do."  This  peculiarity,  however, 
shows  itself  chiefly — first,  in  the  confounding  of  red  and  green, — 
secondly,  in  matching  or  confounding  dark  red  and  brown, — thirdly, 
in  confounding  red  and  black, — and,  lastlj',  in  confounding  different- 
shades  of  the  same  colour.  As  examples  of  this  peculiarity,  the  Pro- 
fessor mentioned  the  case  of  an  upholsterer,  in  Edinburgh,  who 
covered  a  coffin  with  scarlet  cloth  ;  and  of  a  gentleman  who  asked  a 
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lady  with  a  red  velvet  bonnet  for  whom  she  was  in  mourning.  The 
earliest  case  of  colour-blindness  on  record  was  mentioned  in  an  old 
number  of  the  Philosophical  Transactions.  A  wedding  was  about 
to  take  place,  and  the  father  of  the  bride  was  about  to  send  the 
bridegroom  home  for  coming  in  a  black  dress.  The  bride  remon- 
strated with  her  father,  and  assured  him  that  it  was  not  a  black 
dress,  but  what  she  thought  a  genteel  colour — claret.  As  regards 
red  and  green,  colour-blindness  in  this  respect  is  generally  discovered 
with  flowers.  Dalton  discovered  his  colour-blindness  by  hearing 
parties  call  a  geranium  red,  which  he  had  thought  light  blue. 
Dugald  iStewart  could  not  tell  a  cherry  from  its  leaves — except  by 
the  form.  

THE   KALEIDOSCOPIC   COLOUR-TOP. 

The  Kaleidoscopic  Colour-Top,  invented  by  Mr.  John  Gorham, 
is  one  of  those  ingenious  instruments  which  combine  with  entertain- 
ment the  means  of  sound  instruction.  It  is  calculated  to  produce 
good  results  as  regards  the  combination  and  contrast  of  colours,  and 
will,  we  have  no  doubt,  be  largely  purchased  ;  for,  while  it  wiU 
amuse  and  please  the  childi-eu,  it  will  also  gratify  and  enlighten  their 
elders,  properly  looked  at.  It  is  curious  to  notice  that,  though  the 
several  colours  are  by  rapid  rotation  blended  uito  a  compound  colour, 
yet  each  is  restored  in  its  individuality  when  seen  through  a  perforated 
black  plane,  placed  at  will  about  an  inch  above  the  combined  colours, 
which  plane  is  made,  by  a  simple  and  very  ingenious  contrivance,  to 
revolve  at  a  lower  rate  of  speed.  It  is  important  to  note  that,  while 
the  results  of  the  mixture  of  colours  by  the  ordinary  process  and  by 
rotation  bear  a  striking  resemblance,  there  is  a  curious  exception 
with  respect  to  the  formation  of  green.  Yellow  and  blue,  mixed  in 
any  proportions,  will  produce  it,  but  no  yellow  and  blue  rotated  will 
form  a  green  of  any  sort. 

"We  can  see  in  the  kaleidoscopic  colour-top  a  means  of  teaching 
many  of  tlie  most  interesting  phenomena  of  colour,  and  we  would 
suggest  that  oue  of  the  card  discs  should  have  the  three  primary 
colours  onlij  painted  on  it  in  the  proper  proportions,  so  as  to  show 
the  iormation  of  white,  which  occurs  on  rapid  rotation.  The  top  will 
serve  to  elucidate  the  principles  of  contrast  and  the  action  of  the 
complementary  colours.  A  little  girl  standing  by  asks  us,  "What 
is  meant  by  complementary  colours  I"  The  three  primary  colours  are 
yellow,  red,  and  blue  :  what  is  wanting  in  a  given  colour  to  complete 
this  triad  is  called  its  complementary.  For  example,  the  comple- 
mentary of  red  is  yellow  and  blue  (or  green)  ;  the  complementary  of 
blue  is  red  and  yellow  (or  orange)  ;  the  complementary  of  yellow 
is  red  and  blue  (or  violet).  If  you  look  on  a  colour  for  a  minute  or 
so,  and  then  direct  the  eye  to  a  contiguous  grey  surface;!  the  com- 
plementary becomes  visible.  Of  course  the  combinations  permitted 
by  the  top  are  infinite  ;  but,  as  a  few  examples  of  elegant  effects,  we 
may  notice  the  following  : — Blue  disc  and  yellow  heart ;  black  disc, 
yellow  heart  and  multangular  blue  piece  ;  red  disc,  green  heart  and 
open  ring  of  black  ;  red  disc,  white  multangle  and  black  ring ;  green 
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disc  and  red  heart ;  yellow  disc  and  blue  heart ;  the  party-coloured 
discs  alone  ;  each  combination  having  a  perforated  plane  dropped 
down  over  it,  while  rotating.  Some  combinations  are,  however,  very 
fine  without  the  plane. — Builder,  No.  845. 


CAUSE   OF   COLODRS. 

Me.  J.  Smith  has  exhibited  to  the  British  Association  two  little 
instruments,  fitted  to  produce  rapid  whirling  motion  ;  by  placing  in 
these  cards  a  pure  white,  so  cut  out  as  to  give  at  several  distances 
from  the  centre  various  proportions  of  the  white  parts  remaining, 
and  placing  the  instrument  on  an  intensely  black  ground  (a  piece  of 
black  velvet),  he  succeeded  in  producing  vivid  impressions  on  the 
eye  of  several  colours,  viz.,  bright  reds,  dusky  reds  and  browns, 
deep  greens,  light  greens,  yellows  of  various  degrees  of  purity, 
orange  violets,  and  other  colours  ;  and  asserted  that,  by  apportioning 
the  spaces  which  alternately  produced  in  rapid  succession  impres- 
sions of  light  and  of  darkness,  he  could  at  pleasure  cause  any  colour 
he  desired  to  be  seen  while  the  rapid  motion  was  continued. 


DECOMPOSITION   OF   ANCIENT   GLASS. 

Sib  David  Brewster  has  read  to  the  British  Association  a  paper 
"  On  the  Decomposed  Glass  found  at  Nineveh  and  other  Places." 
Sir  David  described  the  general  appearance  of  glass  in  an  extreme 
state  of  decomposition,  when  the  decomposed  part  was  so  rotten  as 
to  break  easily  between  the  fingers,  a  piece  of  undecomposed  glass 
being  generally  found  in  the  middle  of  the  plate.  He  tlien  ex- 
plained how,  in  other  specimens,  the  decomposition  took  place 
around  one,  two,  or  more  points,  forming  hemispherical  cups,  which 
exhibit  the  black  cross  and  the  tints  of  polarized  light.  In  illus- 
tration of  this  decomposition,  he  showed  to  the  meeting  three  speci- 
mens, in  one  of  which  there  was  no  colour,  but  which  consisted  of 
innumerable  circular  cavities  with  the  black  cross,  these  cavities 
giving  it  the  appearance  of  ground-glass.  In  another  specimen  the 
film  was  specular  and  of  great  beauty,  showing  the  complementary 
colours  by  reflection  of  transmitted  light.  In  a  third  variety  the 
films  were  filled  with  circular  cavities  exhibiting  the  most  beautiful 
colours,  both  in  common  and  polarized  light.  Various  other  re- 
markable properties  of  these  films  were  described  by  the  author. 


ACHROMATIC   LENS. 

Mb.  a.  Claddet  has  described  to  the  British  Association  his 
"Changing  Diaphragm  for  Double  Achromatic  Combinations,"  a 
contrivance  intended  to  reduce  or  increase  the  aperture  of  a  double 
achromatic  lens  without  having  to  unscrew  one  of  the  lenses  .and 
-without  any  slit  on  the  tube.  This  is  done  by  two  rings  revolving 
on  one  another,  like  the  top  and  bottom  part  of  a  snuff-box,  and 
each  caiTying  a  number  of  india-rubber  stripes,  the  other  end  of 
which  was  fixed  on  the  opposite  ring,  so  that  making  the  ring  not 
fixed  in  the  tube  to  revolve  by  an  external  pinion,  the  india-rub- 
ber stripes  were  drawn  intermixing  each  other  until  each  of  them 
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was  extending  on  the  diameter  of  the  tube,  on  which  disposition  the 
whole  aperture  was  shut.  Mr.  Claudet  exhibited  also  the  very  in- 
genious pupil  diaphragm,  invented  by  Mr.  Mauley,  optician  in 
Paris.  

FOCUS   OP   OBJECT-GLASSES. 

Mr.  a.  Claudet  has  explained  to  the  British  Association  his  re- 
searches on  this  question  tending  to  show  the  relation  between  the 
distances  and  sizes  of  objects  with  the  focal  distances  and  sizes  of 
their  images,  and  to  find  the  two  points,  one  before  the  lens  and  the 
other  behind,  from  wliich  the  distance  of  objects  and  the  focal  dis- 
tances must  be  measured,  and  from  which  all  proportions  are  in  an 
exact  ratio,  for  it  is  found  that  measuring  from  the  object-glass  on 
both  sides,  double  distance  of  object  does  not  produce  one-half  of 
the  focal  distance,  and  vice  versa.  These  two  points  are,  first,  the 
point  before  the  lens  which  produces  an  image  infinitely  larger  at 
infinite  distance,  and  behind  the  lens  the  point  which  is  the  focu3 
for  an  object  at  infinite  distance,  giving  an  image  infinitely  small ;  it 
is  obvious  that  these  two  points  are  on  each  side  the  zero  of  the  scale 
of  measure,  and  it  remained  to  fix  the  position  of  another  point  be- 
fore the  lens,  which  produces  behind  the  lens  an  image  as  large  as 
nature.  The  two  spaces  between  these  two  points,  one  in  front  and 
the  other  behind  the  lens,  are  perfectly  equal,  and  they  are  each  the 
unit  by  which  all  distances  of  objects  and  all  focal  distances  are  to 
be  measured.  Double  the  unit  in  front  will  give  a  focus  one-half  of 
the  unit  behind  the  lens,  and  one- half  of  the  unit  in  front  will  give 
a  focal  distance  double  of  the  unit  behind  the  lens,  and  all  the  other 
distances  in  the  same  proportion,  so  that  knowing  either  the  distance 
in  front  of  the  lens,  or  the  focal  distance,  the  other  distance  can  be 
found  without  having  to  examine  the  focus  on  the  ground-glass  ;  the 
only  thing  to  do  being  to  divide  the  scale  called  "  the  unit  of  focal 
distances,"  in  any  number  of  parts  corresponding  in  an  inverted 
ratio  with  the  progression  of  distances  in  front  of  the  glass.  The 
paper  contained  many  other  very  important  and  new  investigations 
on  that  interesting  question  of  optics,  into  which  we  cannot  enter 
in  our  limited  space. — Athenceum,  No.  1665. 


DOUBLE    EEPRACTION. 

Sir  David  Brewster  has  exhibited  to  the  British  Association  a 
number  of  beautiful  double  slips  of  glass,  with  small  pieces  of  de- 
composed glass,  which  he  had  obtained  from  the  Marquis  Campana 
in  Rome,  interposed,  which  showed  all  the  various  tints  of  Newton's 
thin  plates.  Sir  David  then  explained  how,  by  the  polarization  in 
two  different  places  of  the  transmitted  light  and  the  interference  of 
those  which  were  retarded  by  internal  reflection  at  the  surfaces  of 
these  very  thin  films,  none  of  them  the  two-thousandth  of  an  inch 
thick,  the  varied  tints  were  produced.  He  also  explained  minutely 
their  optical  properties  when  examined  by  the  polariscope. 

The  Rev.  Dr.  Lloyd  could  not  agree  with  Sir  David  Brewster  that 
this  was  a  new  species  of  double  refraction,  but  explained  how  it 
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was  to  he  viewed  as  an  instance  of  interference  of  the  two  heams  of 
light  polarized  in  opposite  planes.  Professor  Forbes  drew  the  atten- 
tion of  the  Section  to  the  similarity  of  the  properties  of  these  films 
to  those  he  had  many  years  exhibited  to  the  Section,  which  he  had 
obtained  by  heating  plates  of  mica,  and  which  he  had  used  in  his 
experiments  on  polarized  heat. 


LANDSCAPE   IN   CALCEDONY. 

Sir  David  Brewster  has  exhibited  to  the  British  Association  a 
curious  Landscape  enclosed  in  a  specimen  of  Calcedony,  belonging 
to  a  lady.  Sir  D.  Brewster,  who  had  examined  the  specimen,  ascer- 
tained that  the  landscape  was  not  between  two  plates  subsequently 
united,  but  was  in  the  interior  of  a  solid  piece  of  calcedony.  He 
stated  that  calcedony  was  porous,  and  that  the  landscape  was  drawn 
by  a  solution  of  nitrate  of  silver,  Avhich  entered  the  pores  of  the 
mineral.  Sir  David  also  stated  that  above  thirty  years  ago  he  had 
examined  a  similar  specimen,  belonging  to  the  late  Mr.  Gilbert 
Innes,  of  Stow,  who  had  paid  a  large  price  for  it.  Having  no  doubt 
that  the  figure  of  a  cock  which  it  contained  was  drawn  by  nitrate  of 
silver,  introduced  into  the  pores  of  the  mineral,  he  induced  the  late 
Mr.  Somerville,  a  lapidary  in  Edinburgh,  to  make  the  experiment, 
and  he  succeeded  in  introducing  the  figure  of  a  dog  into  the  interior 
of  the  mineral.  "The  curious  fact,  however,  displayed  by  the  speci- 
men now  exhibited  to  the  Section  is,  that  the  landscape  had  entirely 
disappeared  after  being  kept  four  years  in  the  dark.  When  1  received 
the  specimen  yesterday  from  Miss  Campbell,  the  landscape  was 
•wholly  obliterated  ;  but  after  the  exposure  of  an  hour  this  morning, 
it  re-appeared  in  the  distinctest  manner,  as  may  be  seen  by  looking 
at  it  against  a  white  ground."  It  is  of  importance  to  remark,  that 
the  figure  of  the  cock  in  Mr.  Innes's  specimen,  which  was  very  strong 
in  its  tint,  has  never  been  seen  either  to  disappear  or  to  diminish  in 
its  tints.  

analysis  op  light. 
M.  PoREO  has  submitted  to  the  British  Association  a  Portable 
Apparatus  for  Analysing  Light,  invented  by  him.  This  instrument 
was  a  telescope,  at  the  side  of  which  the  light  to  be  analysed  could 
be  introduced  by  a  slit,  and  being  then  reflected  down,  met  a  prism 
of  flint  glass,  with  its  remote  side  silvered,  and  placed  perpendicularly 
to  the  axis  of  the  observing  or  telescopic  part,  the  light  then  reflected 
back  is  dispersed  as  if  by  n  prism  of  double  the  refracting  angle  of 
the  prism  of  the  instrument,  and  the  dispersion  then  measured  by  a 
micrometer  placed  at  the  focus  of  the  eye-piece. 

SUGGESTION  FOB  FOG-SIGNALS. 

Sir  David  Brewster,  in  a  note  to  Comptes  Eendus,  Feb.  21, 
1859,  says: — "While  I  was  investigating  the  polarization  of  the 
atmosphere,  I  observed  the  remarkable  fact,  that  when  objects 
situated  far  off  in  the  open  country  are  rendered  indistinct  by  the 
interposition  of  a  light  mist,  a  part  of  their  distinctness  may  be 
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restored  by  viewing  tliem  through  a  Nicol's  prism,  which  extinguishes 
all  the  light  polarized  by  the  mist  in  a  plane  passing  through  the  sun, 
the  object,  and  the  eye  of  the  observer.  The  objects  thus  rendered 
more  distinct  and  visible  were  seen  through  that  portion  of  the  mist 
in  which  the  polai-ization  of  the  light  reflected  by  them  was  at  its 
maximum.  This  method  of  rendering  visible  objects  rendered  indis- 
tinct by  fogs  or  mists  may,  it  appears  to  me,  receive  important 
applications  in  military  and  naval  operations." 

LD5IIN0US   IMPRESSIONS   ON   THE   EYE. 

Pkofessok  Swan,  in  1849,  described  to  the  Royal  Society  of 
Edinburgh,  a  method  of  observation  by  which  he  had  succeeded  in 
measuring  the  brightness  of  visual  impressions  of  short  duration. 
This  consisted  in  causing  a  disc  with  a  sector  of  a  known  angle  cut 
in  it,  to  revolve  with  a  known  uniform  velocity  between  the  eye  and 
a  luminous  object.  At  each  revolution  of  the  disc,  a  flash  is  seen. 
The  time  during  which  the  light  has  acted  on  the  eye  is  easily  com- 
puted from  the  angle  of  the  sector  and  velocity  of  the  disc  ;  and  the 
brightness  of  the  flash  is  ascertained  by  photometric  an-angements. 
By  this  method  the  brightness  of  impressions  formed  on  the  eye  by 
light  acting  for  short  intervals  of  time  varying  from  '1  to  "OOl  of  a 
second  was  ascertained  with  results  which  have  been  described  in 
the  paper  already  referred  to. 

It  seemed  desirable  to  extend  the  observations  to  impressions  formed  on  the 
eye  in  intervals  of  time  still  shorter  than  '001  of  a  second ;  and  it  may  seem  that 
this  could  be  accomphshed,  either  by  diminishing  the  angle  of  the  sector,  or  by 
increasing  the  diameter  or  velocity  of  rotation  of  the  disc.  There  are  obviously, 
however,  limits  to  the  narrowness  of  the  sector,  and  to  the  diameter  of  such 
discs  as  can  be  used  conveniently ;  and  the  velocity  with  which  the  discs  may  be 
driven  is  also  limited,  for  when  the  number  of  revolutions  exceeds  about  ten  in  a 
second,  the  successive  impressions,  which  it  is  proposed  to  observe  separately, 
become  blended  into  a  single  nearly  uniform  impression,  owing  to  their  persis- 
tence on  the  retina.  The  instrument  now  described  to  the  Society  is  devised  for 
the  purpose  of  separating  a  siiigh  impression  out  of  the  multitude  of  impres- 
sions made  by  a  rapidly  revolving  disc,  so  as  to  render  it  possible  to  observe  the 
brightness  of  isolated  visual  impreaaious  formed  by  light  acting  on  the  eye  for 
extremely  short  intervals  of  time. 

The  instrument  consists  of  a  train  of  wheels  and  pinions  by  which  a  disc  having 
a  sector  cut  in  it  is  driven  with  great  velocity.  The  numbers  of  teeth  in  the 
wheels  and  pinions  are  so  arranged  that  each  wheel,  as  well  as  the  disc,  makes 
ten  revolutions  for  one  revolution  of  the  wheel  by  which  it  is  driven.  Each  of 
the  two  last  wheels  of  the  train,  which  are  of  solid  metal,  has  a  hole  pierced  in 
it,  through  which  light  transmitted  by  the  sector  can  pass  to  the  eye ;  and  the 
wheels  are  so  placed  that  at  each  hundredth  revolution  of  the  sector,  and  only 
then,  the  sector  in  the  disc  and  the  holes  in  the  wheels  come  into  the  same 
straight  Hne,  so  that  the  eye  of  the  observer  receives  a  single  flash  transmitted 
through  the  holes  in  the  wheels.  The  result  of  this  arrangement  is,  that  al- 
though the  disc  be  driven  at  the  rate  of  a  hundred  revolutions  per  second,  so 
that  the  impressions  produced  by  the  successive  flashes  transmitted  by  it  when 
seen  by  the  unassisted  eye  would  be  blended  into  an  uniform  impression,  yet  the 
observer,  looking  through  the  holes  in  the  wheels,  receives  only  a  single  flash  of 
light  once  a  second.  The  brightness  of  the  observed  isolated  flashes  may  be 
ascertained  by  photometrical  means,  similar  to  those  employed  by  the  author 
for  the  same  purpose  in  1849,  and  which  he  has  fully  described. 

An  Instrument  for  producing  Isolated  Luminous  Impressions  of  extremely 
short  duration,  varying  from  oue-leiUh  to  one-millionth  of  a  second,  was  shown» 
— Mdinhurgh  Neio  philosophical  Journal,  No.  19. 
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compasses  in  ikon  ships. 
There  has  been  read  to  the  British  Association,  a  "  Report  on 
Changes  of  Deviation  of  the  Compass  on  Board  Iron  Ships  by 
'Heeling,'  with  Experiments  on  Board  the  City  of  Baltimore, 
Aplirodite,  Simla,  and  Sleeve  Donard,"  by  Mr.  John  T.  Towson. 
The  author  explained  the  manner  in  which  the  Compass  Committee 
was  first  formed,  in  accordance  with  the  advice  of  the  Section  he  was 
then  addressing,  and  that  two  reports  had  been  drawn  up,  which, 
■with  the  advice  of  the  Astronomer  Royal,  had  been  printed  and 
"  presented  to  both  Houses  of  Parliament  by  conmiand  of  Her 
Majesty."  He  thanked  the  Astronomer  Royal  for  his  valuable 
advice  and  support.  There  were  matters  of  consideration  which 
the  Compass  Committee  deemed  incomplete  ;  the  one  was  the 
change  which  took  place  in  iron  ships  in  proceeding  to  the  opposite 
hemisphere  ;  the  other,  the  change  that  was  produced  by  what  is 
technically  denominated  heelinr/,  that  is,  when  the  deck  of  a  vessel 
leaned  over  through  the  action  of  the  wind  or  otherwise  ;  if  when 
looking  towards  the  bow  it  slanted  downwards  to  the  right  it  is  said 
to  heel  starboard,  if  to  the  left,  to  heel  port.  The  first  question  was 
undertaken  by  the  late  respected  Rev.  Dr.  Scoresby,  who  proceeded 
to  Australia  in  the  Royal  Charter,  and  whose  exertions  in  the  pursuit 
of  this  branch  of  the  inquiry  shortened  a  most  valuable  life.  The 
second  question  was  the  subject  of  his  (Mr.  Towson's)  present 
report.  Having  described  the  principles  on  which  his  graphic  illus- 
tration was  constructed,  he  pointed  out  the  unexpected  amount  of 
deviation  which  this  source  of  disturbance  (heeling)  brought  about, 
amounting  in  most  instances,  when  the  ship's  head  was  in  the 
position  to  produce  the  maximum  effect,  to  two  or  three  points  in 
the  standard  compass,  and  after  to  a  greater  amount  as  far  as  the 
steering  compass  is  concerned.  He  remarked  on  several  particulars 
connected  with  this  investigation.  Generally  the  north  end  of  the 
compass  was  drawn  to  the  upper  side  of  the  ship — the  case  with  seven 
out  of  nine  compasses  on  board  the  City  of  Baltimore,  but  in  the 
two  steering  compasses  the  needles  were  drawn  contrariwise. 

Mr.  Towson  then  explained  the  theory  on  which  this  disturbance 
arose,  partly  from  subpolar  magnetism  below  the  compass,  and 
partly  from  the  disturbance  of  the  inductive  magnetism  of  the  ships. 
In  such  ships  as  those  imder  consideration,  the  following  empirical 
rule  held  good  with  respect  to  compasses  favourably  placed.  When 
the  vertical  force  as  determined  either  by  vibrating  experiments  or 
torsion  on  board  the  ship,  maintained  the  ratio,  as  compared  with 
the  vertical  force  on  shore,  in  the  proportion  of  nine  to  fourteen, 
little  or  no  effect  was  produced  by  heeling  ;  and  in  the  case  of  the 
Simla,  this  plan  of  predicting  the  amount  of  error  was  adopted  :  a 
moveable  upright  magnet  was  applied  so  as  to  produce  the  before- 
named  vertical  force,  when  it  was  found  "  with  magnet  in"  no  error 
was  produced,  although  "with  magnet  out"  it  amounted  to  24°  from 
changing  a  heel  of  10°  starboard  to  10°  port.  Another  remarkable 
result  appears  to  exist.  He  believed  that  when  a  ship  was  built 
with  her  head  south-east  or  south-west,  little  if  any  effect  would  be 
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produced  by  heeling.  When  examining  the  magnetic  condition  of 
the  Sleeve  Doncu-d,  they  were  surprised  to  find  that  the  vertical  was 
very  nearly  that  which  would  give  no  effect  from  heeling.  Their 
talented  stipendiary  Secretary  (to  whom  is  due  the  credit  of  drawing 
up  the  two  reports  already  published)  immediately  suggested  that 
her  head  could  not  have  been  east  when  building,  which  we  had 
taken  for  granted  ;  and  on  inquiry  we  found  that  on  account  of  her 
great  length  she  had  been  built  diagonally,  with  her  head  south-east 
nearly.  Although  Mr.  Towson  believed  that  for  practical  purposes 
sufficient  information  had  been  obtained,  yet  there  were  anomalies 
in  their  observations  that  rendered  the  theories  deduced  unsatis- 
factory. This  he  believed  arose  from  the  rapidity  with  which  they 
were  obliged  to  carry  on  their  experiments,  on  account  of  the  passing 
in  and  out  of  ships  through  the  docks,  from  which  cause  the  inductive 
influence  of  the  earth  had  not  sufficient  time  to  complete  its  effect. 
It  had  been  proposed  to  request  the  aid  of  the  Admiralty  in  allow- 
ing the  Committee  to  experiment  on  one  of  Her  Majesty's  iron  ships 
in  some  convenient  place  for  an  unlimited  time.  In  conclusion,  he 
requested  that  the  Astronomer  Eoyal  would  favour  the  Society  with 
his  remarks. 

The  President  remarked,  that  he  himself  had  made  some  obser- 
vations on  the  deviation  of  the  compass  on  board  an  iron  ship  which 
he  possessed.  After  trying  magnetic  compensation,  the  magnets 
were  taken  away,  and  a  table  of  errors  adopted.  He  believed  that 
magnetic  compensation  rendered  the  compass  sluggish. 

The  Astronomer  Royal,  in  reply  to  the  noble  President,  stated  that 
magnetic  adjustment  rendered  the  directive  force  exercised  on  the 
needle  equal  with  the  ship's  head  on  all  points  of  the  compass. 
Without  compensation^  with  the  ship's  head  on  some  point,  the 
directive  force  was  frequently  neutralized  by  the  ship's  magnetic 
force.  He  complimented  the  Compass  Committee  for  their  labours, 
and  the  judgment  exercised  in  carrying  out  their  experiments,  and 
he  especially  referred  to  the  services  of  Messrs.  Eundell  and 
Towson  ;  the  former  was  now  carrying  out  these  experiments  on 
board  the  Great  Eastern.  He  had  been  prepared  to  find  that  the 
compasses  on  board  iron  ships  were  affected  by  heeling,  but  was 
surprised  at  the  amount,  yet  convinced  of  the  practicability  of  com- 
pensating this  source  of  error.  He  considered  that  the  Compass 
Committee  should  not  conclude  their  labours  without  further  ex- 
periments, and  thought  that  the  Admiralty  should  place  an  iron  ship 
at  their  disposal. 

Admiral  Fitzroy  bore  testimony  to  the  value  of  the  services  of  the 
Astronomer  Eoyal.  Notwithstanding  his  great  exertions  in  the 
pursuit  of  science  in  various  departments,  he  believed  his  great 
work  was  his  labours  in  connexion  with  iron  ships. 

Professor  W.  Thomson  wished,  so  far  as  his  opinion  could  have 
any  weight,  to  recommend  that  the  necessity  for  constant  deter- 
minations of  the  error  of  the  compass  should  be  enforced  on  masters 
of  ships  generally,  but  most  strongly  on  all  masters  of  iron  ships. 
It  appeared  to  him  that  the  only  way  to  use  the  compass  safely  is 
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never  to  trust  to  it,  that  is  to  say,  to  take  azimuths  astronomically 
as  often  as  weather  permits,  and  only  to  use  the  compass  as  a  con- 
venience for  steering  by,  according  to  these  azimuths,  and  as  a  means 
of  keeping  as  nearly  as  possible  the  desired  course  in  the  intervals 
between  the  azimuthal  determinations.  When  these  intervals 
amount,  as  they  often  do,  to  several  days  or  weeks,  no  confidence 
ought  to  be  felt  in  the  dead  reckoning  within  a  wide  margin  of  pos- 
sible error  in  the  course,  and  the  established  precautions  on 
approaching  those  ought  to  include  a  large  allowance  for  this  un- 
certainty. No  such  security  can  possibly  be  had  for  the  detei-mina- 
tion  of  direction  by  the  compass  as  the  comparison  of  two  or  three 
or  more  chronometers  always  gives  in  a  well-approved  ship  for  de- 
termining absolute  time. 

Professor  Thomson  referred  to  the  sound  and  thorough  mathe- 
matical theory  which  had  been  given  liy  Mr.  Archibald  Smith,  and 
the  thoroughly  practical  manner  in  which  he  had  applied  it,  and 
bi-ought  it  into  form  for  practical  use,  in  the  real  circumstances  of 
sea-going  ships,  by  which  Professor  Thomson  believes  much  has  been 
done  to  give  security  to  modem  navigation.  Professor  Thomson 
referred  to  the  case  of  tlie  wreck  of  the  Tai/levr,  which  the  late  Dr. 
Scoresby,  whose  loss  was  so  much  felt  by  this  Section,  had  attributed 
to  a  change  of  the  magnetism  of  the  ship  (a  new  iron  ship),  pro- 
duced in  consequence  of  being  tossed  about  in  the  Channel  in  a  gale 
within  a  few  hours  after  leaving  Liveroool ;  and  remarked  that  it 
appeared  strongly  to  corroborate  the  opinion  now  expressed  by  the 
Astronomer  Eoyal,  that  new  iron  ships  are  liable  to  sudden  and 
great  changes  of  magnetism  on  being  knocked  about  in  rough 
weather  at  sea. 

Mr.  Towson  considered  that  iron  ships  were  as  safe  as  wooden  ships, 
and  remarked  that  they  were  insured  at  the  same  premium  as  class 
A  1  at  Lloyd's,  which  would  not  be  the  case  if  they  incurred  more 
risk.  He  believed  when  the  evils  of  the  compass  were  got  over, 
they  would  be  by  far  the  safer  class  of  sliips. 

Admiral  Fitzroy  writes  to  the  Atheiuemn,  No.  1673,  as  fol- 
lows:— While  the  subject  of  "  Compasses  in  Iron  Ships"  is  before 
your  readers,  pray  allow  me  to  ask,  on  belialf  of  seamen,  that  mathe- 
maticians will  add  to  their  invaluable  information  already  spon- 
taneously given  (without  which  a  "  rule  of  thumb"  would  have  been 
the  only  one)  distinct  directions  for  correcting  the  error  caused  by 
List-deviation.  I  use  this  term  in  preference  to  Captain  Walker's, 
namely,  "  incline-deviation,"  because  "  list"  is  a  nautical  term,  and 
incline  is  too  near  inclination  (already  inconveniently  used  for  dip). 
Ships  are  now  "swung"  when  upright.  Their  compasses  are 
"adjusted"  similarly.  But  at  sea  sailing-ships  heel,  or  have  a  list 
of,  from  (say)  five  to  fifteen  degrees,  and  while  so  listed  their 
deviation  is  different — sometimes  vcrij  different  from  that  which  they 
would  have  if  upright,  with  the  ship's  head  in  the  same  direction. 
In  one  iron-ship — the  17.  S.  Lindsay — more  than  two  points  of 
difference  were  caused  by  her  heeling  over  under  sail  (see  Walker  on 
Skips''  Magnetism).     The  reasons  are  obvious.     When  a  ship  is  on 
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"  an  even  keel"  (upright)  the  iron  of  either  side  acts  on  the  compass 
similarly  to  that  of  the  other.  When  there  is  a  considerable  list, 
the  iron  on  either  side  acts  differently  from  that  of  the  other. 
Captain  Walker  found,  years  ago,  that  tanks  aud  ballast  affected 
the  compass  differently  from  guns,  shot,  and  iron  in  the  upper  part 
of  the  ship;  also,  that  the  sharp  iron  after- bodies  or  "runs"  of 
vessels  (being  vertical  and  very  magnetic)  have  an  effect  on  the 
compass  contrary  to  that  of  the  iron  in  the  upper  body  of  the  ship 
before  the  binnacles. 

A  remedy  seems  to  be  to  place  a  ship  along  her  neutral  line  (that  in 
which  she  has  the  least  deviation),  then  to  list  or  heel  her  over,  as 
if  under  sail,  and  ascertain  what  difference  is  caused  in  the  deviation. 
It  appears  probable,  but  it  has  not  been  tried,  much  less  proved, 
that  equal  or  proportionate  differences  would  be  caused  by  equal 
lists  with  the  ship's  head  in  other  directions  ;  but  experiments  are 
wanting,  and  a  mathematical  head  is  indispensable,  to  direct, 
analyse,  aud  digest  them,  for  the  benefit  of  this  iron-ship  building 
country.  

DEEP-SEA   SOUNDINGS — THEIK   UNCERTAINTY. 

Professor  W.  R.  Trowbridge,  in  a  paper  in  SUliman's  Journal 
for  November,  1858,  observes  : — 

Prominent  among  the  instances  of  reported  unfathomable  depths, 
stands  the  sounding  of  Captain  Denham  of  the  British  Navy,  in 
H.M.S.  Herald,  made  in  October,  1852,  on  a  voyage  from  Rio  de 
Janeiro  to  the  Cape  of  Good  Hope.  This  is  an  extreme  case  ;  but 
since  it  is  reported  among  the  greatest  deep-sea  casts,  it  will  serve 
best  for  illustration.  All  other  great  casts  of  the  lead  which  have 
been  reported  are  subject  to  the  same  caunes  of  error  which  are  to  be 
found  in  this,  some  in  a  greater  and  some  in  a  less  degree  ;  so  that 
it  is  not  necessary  for  us  to  believe  yet  anything  with  regard  to 
them,  except  that  they  gave  no  result.  The  sounding  of  Captain 
Denham  was  made  with  a  lead  weighing  nine  pounds,  attached  to 
a  line  one- tenth  of  an  inch  in  diameter  ;  and  it  is  reported  that  this 
lead  descended  to  the  depth  of  nearly  nine  miles  in  the  sea  without 
touching  bottom. 

In  accordance  with  a  plan  which  originated  with  the  lamented 
G.  M.  Bache,  United  States  Navy,  in  1846,  in  the  explorations  of 
the  Gulf-stream,  and  which  has  constantly  been  followed  since, 
Captain  Denham  noted  the  time  of  running  out  of  the  successive 
portions  of  the  sounding-line  during  tlie  nine  hours  of  its  supposed 
descent.  According  to  these  observed  times  of  descent,  the  nine- 
pound  lead  communicated  to  the  descending  line  at  the  depth  of 
3000  fathoms,  or  18,000  feet,  a  velocity  of  two  feet  per  second;  a 
result  which  is  philosoi^hkaUji  impossible,  since  the  i-esistance  of  the 
water  acting  upon  a  line  of  this  diameter,  moving  with  a  velocity  of 
two  feet  per  second,  at  the  depth  mentioned,  amounts  to  more  than 
three  times  the  weiglit  of  the  lead  or  shot  used.  It  will  hardly  be 
necessary  to  enter  into  any  argument  to  show  tliat  there  can  be  no 
motion  of  descent  when  the  resistance  to  that  motion  is  three  times 
the  weight  of  the  moving  mass.     Further,  the  observations  show 
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that  the  nine-pound  shot  and  line  were  running  with  a  velocity  of 
two  feet  and  a  half  pei  second  at  the  depth  of  2000  fathoms,  or 
12,000  feet.  Here  the  result  contradicts  in  quite  as  strong  a  man- 
ner the  mechanical  laws  of  the  descent ;  and  in  fact  below  1000 
fathoms,  or  6000  feet,  if  we  credit  the  observations,  a  velocity  was 
observed  in  the  running  out  of  the  line  which  it  was  impossible  for 
the  lead  to  communicate  to  it.  In  fact  but  a  small  part  of  that 
velocity  could  have  been  produced  by  the  descent  of  the  lead.  Here 
we  have  a  reliable  result  to  the  depth  of  1000  fathoms  only.  The 
difference  between  this  result  and  the  conclusions  of  Captain  Denham 
is  simply  the  difference  between  one  mileRnd  nine  miles. 

In  measuring  the  distance  to  the  sun,  an  error  of  eight  miles 
would  hardly  be  worth  noticing,  perhaps  ;  but  what  conclusions  can 
be  drawn  from  a  measurement  in  which  the  probable  error  amounts 
to  eight  times  the  whole  distance  ? 

We  add  a  few  words  on  the  Sounding-lead  and  Line.  The  lead, 
if  allowed  to  descend  alone,  will  fall  with  a  uniform  and  rapid 
velocity  to  the  bottom.  This  velocity  will  be  attained  within  a  few 
feet  of  the  surface,  and  will  be  due  to  the  opposing  forces  of  gravity 
and  the  resistance  of  the  water,  which  will  be  balanced  when  the 
imiform  velocity  is  reached.  But  if  a  line  be  attached  to  the  lead,  a 
few  hundred  feet  of  the  line  will  offer  a  resistance  to  the  motion 
nearly  equal  to  the  whole  weight  of  the  lead  ;  and  as  successive 
lengths  of  line  are  drawn  into  the  water,  the  resistance  is  constantly 
increased  ;  so  that  at  2000  or  3000  fathoms  depth,  the  weight  will 
be  almost  entirely  suspended  in  the  sea  by  the  resistance  of  the 
water  along  the  sides  of  the  line. 

Some  idea  of  the  resistance  which  opposes  the  motion  of  a  sound- 
ing-line may  be  formed  from  the  fact,  that  upon  1000  fathoms  of  a 
line  one-tenth  of  an  inch  in  diameter,  moving  with  a  velocity  of  three 
feet  per  second,  the  resistance  is  between  25  and  30  pounds.  And 
if  the  velocity  be  increased  to  six  feet  per  second,  the  resistance  upon 
the  line  becomes  a  hundred  pounds  nearly.  Or,  if  the  length  of  the 
line  be  doubled,  with  the  same  velocity,  the  resistance  is  doubled  ; 
and  it  is  also  directly  proportional  to  the  diameter  of  the  line. 

FRESH   WATER   FROM   SEA-ICE. 

To  explain  the  observation  of  Dr.  Kane  as  to  the  freshness  of  Ice 
formed  from  Sea-water  under  30  deg.,  Dr.  Walker,  Surgeon  and 
Naturalist  to  the  Arctic  Discovery  Expedition,  supposes  that  it  may 
have  depended  on  the  freezing  of  a  portion  of  sea-water  which  was 
covered  at  the  time  of  its  congelation  with  a  stratum  of  fresh  water 
produced  by  the  melting  of  bergs.  On  the  12th  of  April,  1857, 
whilst  lying  off  Brown's  Island,  within  about  four  miles  of  the  glacier 
surrounded  by  berg?;,  the  author  observed  a  lay ei- of  fresh  water,  two  or 
three  inches  in  deptli,  floating,  likeoil,  on  the  surface  of  thesalt  water. 
To  this  cause  he  attributes  the  occasional  occurrence  of  hummocks 
from  the  upper  portions  of  which  ice  perfectly  free  from  salt  can  be 
obtained,  while  on  digging  deeper  into  these  hummocks,  the  ice  is 
always  found  to  lose  its  freshness. — Proc.  Royal  Soc, 
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DESTRUCTIVE   EFFECTS   OF   WAVES. 

Mr.  Thomas  Stevenson,  C.E.,  in  a  communication  to  the  Royal 
Society  of  Edinburgh,  states  as  supplementary  to  the  paper  describ- 
ing the  results  of  his  Marine  Dynamometer,  that  "  On  the  Bound- 
Skerry  of  Whalsey,  which  is  only  exposed  to  the  waves  of  the 
North  Sea  or  German  Ocean,  he  found,  on  first  lauding,  in  1852, 
masses  of  rock  weighing  94  tons  and  under,  heaped  togetlier  by  the 
action  of  the  Waves  at  the  level  of  no  less  than  62  feet  above  the 
sea  ;  and  others,  ranging  from  6  to  13  tons,  were  found  to  have 
been  quarried  out  of  their  positions  in  situ,  at  levels  of  from  70  to  74 
feet  above  the  sea  ;  another  block  of  7yV  tons,  at  the  level  of  20  feet 
above  the  sea,  had  been  quarried  out  and  transported  to  a  distance 
of  73  feet,  from  S.S.E.  to  N.N.W.  over  opposing  abrupt  faces  as 
much  as  7  feet  in  height."  Somewhat  similar  evidences  of  the  force 
of  the  sea  were  observed  on  the  neighbouring  islands,  and  more 
recently  by  Mr.  David  Stevenson  at  Balta  and  Lambaness  (in  the 
most  northern  of  the  Shetland  Islands),  who,  in  a  report  made  at 
the  time,  attributes  the  great  force  of  the  waves  in  the  northern 
regions  of  the  German  Ocean  to  their  exposure  and  the  proximity  of 
deep  water  to  the  land.  In  addition  to  these  causes,  the  autlior 
referred  to  tlie  strength  of  the  tides,  the  configuration  of  the  German 
Ocean,  and  to  the  great  deptli  of  the  water,  as  the  probable  cause 
why  heavier  waves  are  produced  in  the  latitude  of  Shetland  than  are 
found,  for  example,  on  the  coasts  of  England  or  Holland. 

The  author,  after  alluding  to  the  writings  of  Mr.  Airy  and  Mr. 
Webster,  referred  speciallj-  to  this  gradually  decreasing  general  depth  in 
passing  from  Shetland  to  Holland,  as  a  main  cause  of  the  diminished 
magnitude  of  the  undulations.  That  the  waves  are  materially  smaller 
in  the  southern  than  in  the  northern  latitudes,  may  be  inferred  from 
the  low,  yet  safe,  level  at  which  many  of  our  southern  seaport  towns 
have  been  built  in  reference  to  that  of  high  water.  The  author  con- 
sidered that  another  proof  that  this  reduction  of  the  waves  depended 
on  the  reduction  in  the  depth  of  water,  might  be  deduced  from  the 
structure  of  the  bottom.  He  considered  that  the  pi-esence  of  mud  a,t 
any  depth  might  be  taken  as  a  certain  proof  that  the  agitation, 
originating  at  the  surface,  had  ceased  to  be  appreciable.  If  the  geo- 
logical formation  did  not  produce  a  clayey  deposit,  or  if  strong  sub- 
marine currents  existed,  the  absence  of  mud  might  afford  no  proof  of 
the  magnitude  of  the  waves  ;  but  its  presence  in  shoal  water  may  be 
relied  on  as  indicating  with  certainty  that  in  whatever  locality  it 
is  found  there  must  be  small  disturbance  at  the  surface,  or,  in 
other  words,  that  there  cannot  be  a  heavy  sea.  Applying  such  a 
test  to  the  present  case— muddy  deposits  are  found  in  from  80  to  90 
fathoms  off  Whalsey,  from  which  point  southwards  they  are  found  in 
gradually  lessening  depths,  till  they  rise  to  within  8  fathoms  of  the 
surface  at  the  mouth  of  the  Elbe.  Similarly,  at  the  Firth  of  Forth, 
the  mud  rises  on  the  north  side  from  18  fathoms  off  Elie  Ness 
to  7  at  Burntisland ;  and  on  the  south  side,  from  17  fathoms,  near 
North  Berwick,  to  2  fathoms  off  Leith  ;  while  above  Queensferry, 
even  although  the  current  is  stronger  in  the  higher  portions  of  the 
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estuary,  the  mud,  owing  to  the  comparative  absence  of  waves,, 
actually  emerges  above  low  water.  It  is  well  known,  that  on  the' 
banks  of  Newfoundland,  and  all  round  the  British  islands,  where  the 
bottom  suddenly  rises  near  the  100  fathoms  line,  the  waves  actually 
break.  It  seems  reasonable,  therefore,  to  infer,  that  the  gradually 
decreasing  depth  of  the  German  Ocean  must  as  effectually,  though 
not  so  suddenly,  diminish  the  size  of  the  undulations. — Edinhurgh 
Neio  Philosophical  Journal,  No.  19. 


BALLOON   OBSERVATIONS. 

Colonel  Stkes  has  presented  to  the  British  Association  the 
"  Eeporf  of  the  Balloon  Committee."  It  gave  various  preliminary 
details  of  the  meetings  and  proceedings  of  the  Committee  ;  amongst 
these,  that  they  secui-ed  the  co-operation  and  use  of  the  large  balloon 
of  Mr.  Green.  That  Prof.  Tyndall,  and  Mr.  J.  B.  Russell,  and  jMr. 
John  Murray,  the  two  latter  students  in  Glasgow  University,  who 
had  been  employed  under  Prof.  Thomson  in  charge  of  his  meteoro- 
logical instruments,  had  volunteered  their  services  to  accompany  Mr. 
Green,  and  to  aid  in  making  and  recording  the  proposed  observations. 
Col.  Sykes  also  informed  tlie  committee  that  an  observer  of  light 
weight  was  available  from  Greenwicli,  and  also  Mr.  Storks  Eaton, 
an  amateur  meteorologist,  of  Little  Bredy,  Dorset.  The  committee 
selected  Wolverham])ton  as  the  place  of  ascent,  spring  as  the  time,  as 
suggested  by  the  Astronomer  Royal,  and  secured  through  Lord 
Wrottesley  the  use  of  the  instruments  which  had  been  used  in  the 
former  ascent.  The  Gas  Company  at  Wolverhampton  offered  the 
use  of  their  yard,  from  which  the  balloon  might  ascend,  and  in  which 
it  might  be  inflated.  Various  causes  of  delay  occurred,  but  even- 
tually M.  Gassiot  having  reported  the  instruments  and  other  arrange- 
ments all  ready,  ilr.  Storks  Eaton  was  selected  by  the  committee  to 
conduct  the  experiments,  and  at  length  General  Sabine  and  M. 
Gassiot  were  invited  to  attend  at  Wolverhampton  on  Monday,  the 
15th  of  August.  On  that  day  Col.  Sykes,  Lord  Wrottesley,  Admiral 
EitzRoy,  Dr.  Lee,  and  Mr.  Glaisher  attended  at  the  place  of  ascent. 
In  consequence  of  sudden  violent  gusts  of  wind  that  day,  Mr.  Green 
was  unwilling  to  ascend,  fearing  damage  to  the  valuable  instru- 
ments ;  but  as  he  declared  that  no  damage  to  life  was  to  be  feared, 
he  offered  to  risk  the  balloon  if  the  committee  wished  that  the  ascent 
should  proceed.  The  committee  then  ordered  the  gas  to  be  laid  on, 
but  various  delays  having  protracted  the  preparations  to  the  approach 
of  darkness,  when  the  ascent  would  be  unprofitable,  it  was  deferred 
till  next  day.  On  that  day,  when  all  preparations  were  nearly  com- 
pleted, a  sudden  gust  of  wind  jerked  the  funnel  of  the  balloon,  and 
caused  such  a  rent  as  to  render  any  attempt  at  an  ascent  on  that 
occasion  impossible.  Mr.  Green  assured  the  committee  it  would 
take  some  weeks  to  repair  the  damage.  Mr.  Green's  terms  were 
20L  for  the  first  ascent,  151.  for  a  second,  20Z.  for  a  third,  and  15?. 
for  a  fourth,  the  committee  to  provide  the  gas  and  to  paj^  ail  inci- 
dental expenses.  The  committee  offered  to  renew  their  operations 
early  next  year,  and  suggested  that  their  reappointment  should  be 
recommended,  and  the  grant  of  200?.  continued  at  their  disposal. 
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giving  the  opinion  of  Sir  J.  W.  F.  Herschel  and  other  eminent 
scientific  men  that  the  objects  to  be  attained  were  of  the  highest 
interest.  

THE   ROYAL   SOCIETY  MEDALS. 

The  Council  of  the  Eoyal  Society  has  awarded  the  Copley  Medal 
for  the  year  to  Professor  Wilhelm  Edward  Weber,  of  Gijttingen,  for 
researches  in  electricity,  magnetism,  acoustics,  &c.  One  of  the 
Eoyal  Medals  has  been  bestowed  upon  Mr.  George  Bentham,  for 
contributions  to  Systematic  and  Descriptive  Botany  ;  and  the  other 
lloyal  Medal  to  Mr.  Arthur  Cayley,  for  his  Mathematical  Papers 
published  in  the  Fkilosojpldcal  Transactions. 


THE  ANGLE  OP  DOCK- GATES,  AND  THE  CELL  OF  THE  BEE. 

Me.  C.  M.  Willich  has  communicated  to  the  Philosophical 
Magazine,  No.  122,  a  paper  upon  this  interesting  inquiry. 

"  The  question  (says  Mr.  Willich)  as  to  the  proper  Angle  at  which 
Dock- Gates  should  be  placed,  so  that  the  timber  employed  should 
yield  the  most  favourable  result,  has  often  been  discussed  by  mathe- 
maticians, and  determined  as  a  problem  of  maxima  and  minima. 
The  angle  has  been  found  to  be  109°  2S'  16"." 

A  patient  consideration  of  the  properties  of  the  cube,  and  its  posi- 
tion, has  led  Mr.  Willich  to  the  fact  that  the  geometrical  solid, 
formed  by  the  union  of  two  cubes,  having  a  dodecahedron  with  twelve 
rhomboidal  faces,  produces  angles  affording  the  greatest  amount  of 
resistance. 

The  obtuse  angle  on  the  face  of  this  dodecahedron  produced  by 
the  union  of  two  cubes,  as  above  mentioned,  is  the  prime  angle  which 
affords  the  greatest  resistance  to  water  pressure  in  a  dock-gate. 

The  partition  of  another  regular  solid  body,  the  tetrahedron,  effected 
by  cutting  off  four  smaller  tetrahedrons,  of  half  the  length  of  the 
base,  will  leave  the  platonic  or  regular  octahedron,  whose  eight  faces 
are  equilateral  triangles — and  these  faces  we  find  incline  to  each 
other  at  an'^ngle  of  109°  28'  16",  thus  arriving  at  the  same  angle, 
although  we  make  use  of  two  very  different  simple  solids — the  cube, 
and  tetrahedron.  There  are  other  curious  interchanges,  as  in  the 
partition  of  the  dodecahedron,  the  trihedral  summit  forms  one- fourth 
part  of  a  tetrahedron. 

The  laws  of  nature  are  always  simple  ;  we  might  therefore  be  led 
to  expect  that  the  same  angle  which  is  best  for  the  dock  gates,  should 
be  precisely  the  same  as  that  of  the  trihedral  roof  of  the  bee's  cell. 
The  mode  of  arriving  at  the  angle  of  the  bee's  cell  Mr.  Willich  has 
shown  in  a  letter  inserted  in  The  Literary  Gazette  of  the  9th  of  July, 
explaining  the  manner  of  constructing  the  bee's  cell,  and  of  obtaining 
the  angle  required.    The  following  is  the  letter : — 

"  Many  years  ago  you  inserted  in  your  journal  a  paper  of  mine  on  the  subject 
of  an  approximate  geometrical  quadrature  of  the  circle.  That  approximation  t 
afterwards  succeeded  in  obtaining  to  within  the  -jy^jyth  part  of  the  side  of  the- 
square  sought  ;  and  the  Royal  Society,  on  the  10th  of  May,  1855,  so  far  relaxed 
the  rule  adopted  with  reference  to  questious  of  this  description  as  to  admit  tho 
paper  to  be  read  ;  and  a  short  account  was  inserted  in  their  '  Proceedings.' 

"  I  am  now  anxious  to  announce  that  I  have  succeeded  in  dividing  the  cube 
L  2 
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into  several  geometrical  solids,  with  which  many  defluite  and  regtdar  geometrical 
bodies  may  be  constructed. 

"Perhaps  one  of  the  most  curious  is  that  of  the  bee's  cell,  which  is  in  fact  an 
elongated  dodecahedron  ;  and  consequently  the  angles  of  the  trihedral  roof  and 
base,  respecting  which  so  many  learned  investigations  have  been  made,  can  be 
no  other  than  those  of  the  true  geometrical  soHd. 

"  Without  the  aid  of  diagrams  it  is  not  easy  to  make  the  forma  of  solids  clear 
to  the  mind  in  a  popular  way. 

"A  cube  may  be  divided  into  six  equal  and  imiform  bodies  in  two  different 
■ways  : — 

"  1st.  By  lines  from  the  centre  to  the  eight  angles  of  the  cube,  which  wiU  give 
six  4-sided  pyramids. 

"  2ndly.  By  bnes  from  one  of  the  upper  angles  of  the  cube,  drawn  diagonally 
to  the  three  opposite  angles,  dividing  the  cube  into  three  equal  and  uniform 
solids.  Each  of  these  solids  being  halved,  forms  a  left-  and  a  right-handed 
soHd.  These  six  solids,  though  equal  in  solidity,  differ  so  far  iu  shape,  as  three 
are  left-handed  and  three  right-handed,  in  the  same  way  as  the  hands  of  the 
human  body. 

"  Each  of  the  six  bodies  obtained  by  the  second  mode  of  partition  may  be 
divided  into  two  of  equal  sohdity  and  of  similar  shape.  Two  of  these  bodies, 
each  being  one -twelfth  of  the  cube,  may  be  so  united  as  to  produce  the  pyramid 
obtained  by  the  first  mode  of  partition.  Six  of  these  bodies,  each  being  one- 
twelfth  part  of  a  cube,  may  be  so  arranged  as  to  form  the  oblique  rhomboid. 

"  For  the  present  investigation  we  will  not  proceed  further  than  the  solid  thus 
obtained,  being  the  one-twelfth  part  of  the  cube.  By  this  body,  by  using  a 
different  number  and  mode  of  arrangement,  may  be  produced  a  variety  of 
symmetrical  geometrical  forms  in  addition  to  the  foUowing  : — 

"  1.  The  cube  consists  of  twelve  of  these  bodies. 

"2.  The  octahedrou  consists  of  four  of  these  bodies. 

"3.  The  obhque  rhomboid  consists  of  six  of  these  bodies. 

"4.  The  dodecahedron  consists  of  twenty -four  of  these  bodies. 

"  5.  The  dodecahedron  also  consists  of  four  obhque  rhomboids — or  two  cubes, 
or  six  octahedrons. 

"  The  bee's  cell  consists  of  seven  oblique  rhomboids,  or  forty-two  half 
pyramids. 

"It  is  therefore  evident  that  the  bee's  cell  is  an  elongated  dodecahedron. 

"  It  may  be  observed  that  the  pyramid,  or  one-sixth  of  the  cube  obtained  by 
the  first  mode  of  partition,  maybe  divided  into  four  bodies,  each  of  which  is 
one-third  of  a  cube  containing  one-eighth  of  the  mass  of  the  cube  from  which  it 
■was  derived.  So  that,  in  fact,  we  may  go  on  dividing  and  reproducing  bodies  of 
a  similar  shape,  and  still  retaining  the  diagonal  hnes  of  the  cube.  How  far  this 
subdivision  may  be  carried  in  nature,  or  how  much  further  than  our  powers  of 
vision  go,  I  will  not  at  present  venture  an  opinion.  We  can  imagine  the  com- 
mencing atoms  may  be  infinitely  smaD,  when  we  remember  the  wonders  revealed 
by  the  microscope." 

Mr.  Willich  has  also  read  to  the  British  Association  a  communi- 
cation upon  this  subject,  which  he  ilhistrated  with  models  admirably- 
calculated  to  make  this  abstruse  matter  intelligible,  and  related  a 
very  interesting  history  of  the  speculations  of  mathematicians  in 
their  successive  attempts  to  discover  the  angle  which  gave  the  greatest 
strength  to  support  pressure  with  the  greatest  economy  of  materials. 
It  proved  that,  though  some  of  the  mathematicians  had  fallen  into 
error,  the  bees,  by  a  peculiar  instinct,  had  always  used  the  mathe- 
matically-correct angles.  The  models  showed  exactly  the  maimer  in 
which  the  surfaces  were  arranged  so  as  to  produce  the  desired  effect. 

Mr.  Willich  proposes  to  illustrate,  in  a  similar  manner,  the  com- 
bination of  many  other  bodies ;  he  being  of  opinion  that  the  study 
of  geometry  would  be  simplified  by  the  use  of  models,  showing 
how  certain  forms  are  built  uji  with  solids  of  a  definite  though 
not  of  a  primitive  form. 
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BONELLl'S   ELECTRIC   LOOII. 

M.  DE  Seimarcourt  has  informed  the  French  Academy  of 
Sciences  that  M.  Froment  has  completed  important  improvements 
in  the  Electric  Loom  invented  by  Chevalier  Bonelli,  Director  of  the 
Sardinian  Telegraph,  which  figured  at  the  Paris  Exhibition  of  1855, 
when  a  commission  was  named  to  examine  it  and  make  a  report  to  the 
Academy.  M.  Chevreuil  stated  that  he  had  been  to  see  it  at  work, 
accompanied  by  the  President  of  tlie  Chamber  of  Commerce  and 
other  gentlemen,  and  had  been  astonished  at  the  results  obtained. 
The  invention  consists  chiefly  in  replacing  the  Jacquard  cards  by  a 
thin  sheet  of  tin  on  which  the  design  to  be  reproduced  on  the  fabric 
is  figured  with  varnish  or  isolating  ink.  The  beat  up  of  the  batten 
brings  a  metallic  comb  formed  of  small  separate  teeth  into  contact 
with  the  design,  when  some  of  the  teeth  touch  the  varnish  of  the 
design,  and  others  touch  the  metal  ;  and  those  teeth  in  contact  with 
the  metal  alone  give  passage  to  the  electric  fluid  supplied  by  a 
Bunsen  pile,  and  convey  it  to  the  small  electro- magnets  with  which, 
they  are  connected  by  means  of  a  thin  copper  wire.  These  electro- 
magnets act  upon  an  equal  number  of  small  iron  rods  to  keep  them 
out  of  the  way  of  the  wires  of  the  Jacquard,  while  those  teeth  which 
come  in  contact  with  the  varnish  of  the  pattern  are  allowed  to  pro- 
ject against  the  wires  of  the  Jacquard,  to  act  upon  them  in  the  same 
manner  as  the  cards  now  used.  As  a  proof  of  the  ease  with  which 
new  patterns  can  be  applied,  when  the  Emperor  and  Empress  were 
lately  visiting  the  Ateliers  to  inspect  the  loom,  M.  Froment,  with- 
out interrupting  the  work,  replaced  the  design  in  course  of  execu- 
tion by  a  band  of  tin,  on  which  he  had  written  the  words  Napoleoa 
m.,  which  were  seen  to  follow  on  the  fabric,  the  flowers  composing 
the  first  design.  

ATMOSPHERIC   ELECTRICITY. 

Dr.  Joule  has  read  to  the  Manchester  Literary  and  Philosophical 
Society,  thefoUowing  extractfrom aletter  fromProfessor  W.  Thomson. 
"  I  have  had  an  apparatus  for  Atmospheric  Electricity  put  upon  the 
roof  of  my  lecture- room,  and  got  a  good  trial  of  it  yesterday,  which 
proved  most  satisfactory.  It  consists  of  a  hollow  conductor  sup- 
ported by  a  glass  rod  attached  to  its  own  roof,  with  an  internal 
atmosphere  kept  dry  by  sulphuric  acid  :  the  lower  end  of  the  glass 
rod  is  attached  to  the  top  of  an  iron  bar,  by  which  the  hollow  con- 
ductor is  held  about  two  feet  above  the  inclined  roof  of  the  building. 
A  can,  open  at  the  top,  slides  up  and  down  on  the  iron  bar  which 
passes  through  a  hole  in  the  centre  of  its  bottom,  and,  being  sup- 
ported by  a  tube  with  jjulleys,  &c.,  below,  can  easily  be  raised  or 
lowered  at  pleasure.  A  wire  attached  to  the  insulated  conductor 
passes  through  a  wide  hole  in  the  bottom  of  the  can,  and  is  held  by 
a  suitable  insulated   support  inside  the  building,   so  that  it  may  be 
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led  away  to  an  electrometer  below.  To  make  an  observation,  the 
wire  is  connected  with  the  earth,  while  the  can  is  up,  and  envelops 
the  conductor — its  position  when  the  instrument  is  not  in  use. 
The  earth  connexion  is  then  broken,  and  the  can  is  drawn  down 
about  eighteen  inches.  Immediately  the  electrometer  shows  a  large 
effect  (from  five  to  iifteen  degrees  on  my  divided  ring  electrometer, 
in  the  state  it  chanced  to  be  in,  requiring  more  than  one  hundred 
degrees  of  torsion  to  bring  it  back  to  zero,  in  the  few  observations  I 
made).  When  the  surface  of  the  earth  is,  as  usual  when  the  sky  is 
cloudless,  negative,  the  electrometer  shows  positive  electricity.  But 
when  a  negative  cloud  (natural,  or  of  smoke)  passes  over,  the  indi- 
cation is  negative.  The  insulation  is  so  good  that  the  changes  may 
be  observed  for  a  quarter  of  an  hour  or  more,  and  when  the  can  is 
put  up  the  electrometer  comes  sensibly  to  zero  again,  showing 
scarcely  any  sensible  change  when  the  earth  connexion  is  made, 
before  making  a  new  start."  Dr.  Joule  stated  that  he  had  recently 
■witnessed  experiments  with  Professor  Thomson's  new  atmospheric 
electrometer,  the  merit  of  which  consisted  in  its  extreme  sensitive- 
ness, and  the  facility  with  which  accurate  observations  could  be 
made  with  it.  

ELECTKICITY   OF   TOURMALINES. 

M.  Gaugain,  in  an  elaborate  memoir,  states  that  the  Tourmaline 
becomes  electric  when  cooled  or  heated  between  certain  limits  of 
temperature  :  the  green  and  blue  tourmalines  of  Brazil  furnish  the 
largest  amount  of  electricity,  and  not  the  brown  tourmalines  as 
commonly  supposed.  M.  Gaugain  has  also  investigated  the  hygro- 
metric  peculiarities  of  the  tourmaline  in  relation  to  electricity.  The 
transparent  variety  is  much  valued  for  experiments  on  the  polariza- 
tion of  light.  

ELECTRICAL   THEORY   OF   THE   AURORA  BOEEALIS. 

Mb.  Grove,  in  a  paper  read  by  him  to  the  Royal  Institution, 
"On  the  Electrical  Discharge  and  its  Stratified  Appearance  in 
Earefied  Media,"  observes,  in  conclusion,  that  tlie  experiments  of 
Walsh  and  Morgan,  corroborated  by  Gaissiot,  go  far  to  prove  that 
ordinary  matter  is  requisite  for  the  transmission  of  electricity,  and 
that  if  space  could  exist  void  of  matter,  then  there  would  be  no 
electricity  :  thus  supporting  the  views  advocated  by  Mr.  Grove  and 
some  others,  that  electricity  i-s  an  affection  or  mode  of  motion  of 
ordinary  matter. 

The  non-transmission  of  electricity  by  very  highly  attenuated  gas 
may  also  afford  much  assistance  to  tlie  theory  of  the  aurora  borealis, 
a  phenomenon,  the  appearance  of  whicli,  the  regions  where  it  is 
seen,  its  effect  on  the  magnet,  and  other  considerations,  have  led  to 
the  universal  belief  that  it  is  electrical. 

The  experimental  result  that  a  certain  degree  of  attenuation  of  air 
forms  a  good  conductor,  or  easy  path  for  the  electrical  force,  while 
either  a  greater  or  a  less  degree  of  density  offers  more  resistance,  and 
this  increasing  towards  either  extremity  of  density  or  rarefaction, 
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show,  that  if  there  be  currents  of  electricity  circulating  to  or  from 
the  polar  regions  of  the  earth,  the  return  of  which,  as  is  generally- 
believed,  gives  rise  to  the  beautiful  phenomena  of  tlie  aurora  borealis 
or  australis,  the  height  where  this  transit  of  electricity  takes  place 
would  be  just  that  at  which  the  density  of  the  air  is  such  as  to  render 
it  the  best  conductor.  By  careful  measurement  of  the  degree  of 
attenuation  requisite  to  enable  the  electrical  discharge  to  pass  with 
the  greatest  facility  in  our  laboratory  experiments,  we  may  approxi- 
niatively  estimate  the  degree  of  rarefaction  of  the  atmosphere  at  the 
height  where  the  aurora  borealis  exists.  By  these  means  we  get  a 
mode  of  estimating  the  height  of  the  aurora  by  ascertaining,  from 
the  decrement  of  density  in  the  atmosphere  in  proportion  to  its 
distance  from  the  earth,  at  what  elevation  the  best  conducting  state, 
or  that  similar  to  our  best  conducting  vacuum  tubes  would  be  found  ; 
or  conversely,  by  ascertaining  the  height  of  the  aurora  by  parallactic 
measurements,  we  may  ascertain  the  ratio  of  decrement  in  the  density 
of  the  atmosphere.  Tlius  by  our  cabinet  experiments,  Hght  may  be 
thrown  on  the  grand  phenomena  of  the  universe  ;  and  the  great 
questions  of  the  divisibility  of  matter,  whether  there  is  a  limit  to  its 
expansibility,  whether  there  is  a  fourth  state  of  attenuation  beyond 
the  recognised  states  of  solid,  liquid,  and  gaseous,  as  Newton  seemed 
to  suspect,  (30th  query  to  the  Optics,)  and  whether  the  imponderables 
are  specific  affections  of  matter  in  a  peculiar  state,  or  of  highly- 
attenuated  gaseous  matter,  may  be  elucidated.  Though  the  entire 
solution  of  such  questions  be  beyond  the  power  of  man,  we  may  ever 
hope  to  gain  approximative  knowledge. 


EFFECT   OF   PRESS  DEE   ON   ELECTRIC   CONDUCTIBILITY   IN   METALLIC 
WIRES. 

M.  Elie  Wartmann,  of  Geneva,  has  communicated  to  Major- 
General  Sabine,  the  following  experiments  by  which  he  has  proved 
the  Eflfect  of  Pressure  on  Electric  Conductibility  in  MetaUic  Wires. 

The  method  resorted  to  is  the  one  devised  by  MM.  Christie  and 
Wbeatstone,  which  is  called  the  electrical  bridge.  The  current  of  a 
Bunsen's  battery  of  six  large  cells  was  divided  between  the  wire  to 
be  tested  (a  very  soft  copper  wire  0-05  of  an  inch  in  diameter,  and 
covered  with  gutta  percha)  and  another  conductor  ;  both  being  con- 
nected with  a  delicate  Ruhmkorff's  galvanometer,  so  that  the  needle 
remained  on  the  zero  point.  All  contacts  were  made  invariable  by 
solderings. 

No  sensible  effect  being  determined  by  the  pressure  of  nine  atmo- 
spheres in  a  piezometer,  M.  Wartmann  used  a  press  which  enabled  him 
to  produce  compressions  superior  to  four  hundred  atmospheres,  conse- 
quently superior  to  that  which  is  suffered  by  an  electric  conductor 
immersed  in  the  ocean,  at  a  depth  of  12,420  English  feet.  The 
wire,  besides  its  coating,  was  preserved  against  permanent  deforma- 
tion by  two  sheets  of  thick  gutta  percha,  placed  between  the  steel 
plates  which  took  hold  of  it.     The  experiments  have  shown — 

1°.  That  a  pressure  of  thirty  atmospheres  (a  number  relative  to  the  sensibility  of 
the  galvanometer)  diminishes  the  conducting  power  of  a  copper  wire  for  electricity. 
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2°.  That  the  effect  increases  with  the  pressure. 

3°.  That  the  diminution  remains  the  same  for  each  compression,  as  long  as  the 
latter  does  not  vary. 

4"^.  That  the  primitive  conducting  power  is  exactly  restored  when  the  pressure 
vanishes  altogether. 

Many  interesting  results  flow  from  these  conclusions.  For  the 
present,  M.  Wartniann  adds,  that  the  fact  which  he  has  discovered 
establishes  a  new  connexion  between  electricity,  heat,  and  light :  for 
it  has  been  demonstrated  by  M.  de  Senarmont — 

a.  That  any  artificial  increase  of  density  in  a  non-crystallized  solid  body  di- 
minishes, in  the  du'ection  in  which  it  is  exerted,  the  conducting  power  of  that 
body  for  heat. 

h.  That  in  homogeneous  media  which  are  in  a  state  of  artiiicial  molecular 
equilibrium,  the  conformation  of  the  thermic  ellipsoid,  either  oblate  or  prolate, 
is  always  corresponding  to  that  of  the  optic  one.— Proceedhiffs  of  the  Moyid 
Society. 


ELECTEIC.VL    "  FKEQUENCY. 

Professor  \V.  Thomson  has  read  to  the  British  Association  a  paper 
"  On  Electrical  '  Frequency.'  "  Beccaria  found  that  a  conductor  insu- 
lated in  the  open  air  becomes  charged  sometimes  with  greater  and 
sometimes  with  less  rapidity,  and  he  gave  the  name  of  "  frequency" 
to  express  the  atmospheric  quality  on  which  the  rapidity  of  charging 
depends.  It  might  seem  natural  to  attriljute  this  quality  to  electrifi- 
cation of  the  air  itself  round  the  conductor  or  to  electrified  particles 
in  the  air  impinging  upon  it  ;  but  the  author  gave  reasons  for  believing 
that  the  observed  effects  are  entirely  due  to  particles  flying  away  from 
the  surface  of  the  conductor,  in  consequence  of  the  impact  of  non- 
electrified  particles  against  it.  He  had  shown  in  a  previous  commu- 
nication made  to  the  Association,  that  when  no  electricity  of 
separation  (or,  as  it  is  more  generally  called,  "frietional  electricity," 
or  "  contact  electricity,")  is  called  into  play,  the  tendency  of  particles 
continually  flying  off'  from  a  conductor  is  to  destroy  all  electrification 
at  tlie  part  of  its  surface  from  which  they  break  away.  Hence  a 
conductor  insulated  in  the  open  air,  andex])osed  to  mist  or  rain,  with 
wind,  will  tend  rapidly  to  the  same  electric  potential  as  that  of  the 
air,  beside  that  part  of  its  surface  from  which  there  is  the  most 
frequent  dropping,  or  flying  away,  of  aqtteous  particles.  The  rapid 
cliarrjin[i  indicated  by  the  electiometer  under  cover,  after  putting  it 
for  an  instant  in  connexion  with  the  earth,  is  therefore,  in  reality, 
due  to  a  rapid  disclutrying  of  the  exposed  parts  of  the  conductor. 
The  author  had  been  led  to  these  views  by  remarking  the  extreme 
rapidity  with  which  an  electrometer,  connected  by  a  fine  wire  with 
a  conductor  insulated  above  the  roof  of  his  temporary  electric  obser- 
vatory in  the  island  of  Arran  became  charged,  reaching  its  full  indi- 
cation in  a  few  seconds,  and  sometimes  in  a  fraction  of  a  second, 
after  being  touched  by  the  hand,  during  a  gale  of  wind  and  rain. 
The  conductor,  a  vertical  cylinder  about  10  inches  long  and  4  inches 
diameter,  with  its  upper  end  flat  and  corner  slightly  rounded  off', 
stood  only  8  feet  above  the  roof,  or,  in  all,  20  feet  above  the  ground, 
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and  was  nearly  surrounded  by  buildings  rising  to  a  higher  level. 
Even  with  so  moderate  an  exposure  as  this,  sparks  were  frequently 
produced  between  an  insulated  and  an  uninsulated  piece  of  metal, 
which  may  have  been  about  :fVth  °^  ^^  "'<^^^  apart,  within  the  elec- 
trometer, and  more  than  once  a  continuous  line  of  fire  was  observed 
in  the  instrument  during  nearly  a  minute  at  a  time,  while  rain  was 
falling  in  torrents  outside.         

IMPROVEMENT  OF   THE  VOLTAIC   PILE. 

It  is  well  known  that  Bunsen's  Pile,  which  is  but  a  modification 
of  Grove's,  consists  of  a  glazed  vessel,  containing  a  cylindrical 
element  of  zinc,  whicli  surrounds  a  porous  vessel  filled  with  strong 
nitric  acid,  into  which  a  charcoal  cylinder  has  been  introduced,  the 
liquid  in  the  outermost  vessel  consisting  of  water  acidulated  with 
about  ten  parts  of  sulphuric  acid.  Now,  although  this  is  a  most 
powerful  combination,  and  in  general  use,  it  has  two  great  incon- 
veniences ;  first,  the  quantity  of  nitrous  vapour  it  evolves  is  highly 
unpleasant,  and  may  become  dangerous  ;  and,  secondly,  the  current 
produced  is  not  of  constant  intensity.  M.  Thomas  has  communicated 
to  the  Academy  of  Sciences  a  modification  which  he  has  effected  in 
this  kind  of  pile,  and  which  would  seem  to  be  quite  free  from  the 
inconvenience  alluded  to.  M.  Thomas,  in  fact,  shows  that  the  de- 
velopment of  nitrous  vapour  is  one  of  the  chief  causes  which  interfere 
with  the  constancy  of  the  current,  inasmuch  as  they  attack  the  copper 
riband  forming  the  electrodes,  and  effect  certain  chemical  combina- 
tions, which  give  rise  to  counter-currents,  and  thus  impair  the  prin- 
cipal one.  He  therefore  causes  these  gases,  as  they  are  evolved,  to 
pass  into  a  porous  vessel,  where  they  are  decomposed.  In  this  pro- 
cess a  secondary  current  is  produced,  which,  by  the  peculiar  con- 
struction of  the  apparatus,  is  turned  to  account,  and  tends  to  correct 
the  inequalities  of  the  principal  current.  This  arrangement  too 
prevents  the  pile  from  becoming  dirty,  as  is  the  case  with  Bunsen's 
pile. — National  Magazine. 

RAPIDITY   OP   SIGNALLING   THROUGH   LONG   TELEGRAPH  WIRES. 

Mr.  F.  Jenkins  has  read  to  the  British  Association  a  paper  de- 
tailing certain  experiments  undertaken  at  the  establishment  of  Messrs. 
E.  S.  Newall  and  Co.,  Birkenhead,  with  a  view  to  verify  the  theory 
of  retardation,  and  to  supply  certain  constants  required.  This  theory 
has  been  well  developed  by  Prof.  Thomson,  and  is  confirmed  by  the 
results  of  these  experiments,  which  have  indeed  only  been  rendered 
possible  by  the  peculiar  construction  of  Prof.  Thomson's  marine  gal- 
vanometer. In  this  instriunent  momentum  and  inertia  are  almost 
wholly  avoided  by  the  use  of  a  needle  weighing  only  ]^  grain,  com- 
bined with  a  mirror  reflecting  a  r.iy  of  light  which  indicates  deflexions 
with  great  accuracy.  By  these  means  a  gradually  increasing  or  de- 
creasing current  is  at  each  instant  indicated  at  its  due  strength ;  thus, 
when  this  galvanometer  is  placed  as  the  receiving  instrument  at  the 
end  of  a  long  submarine  cable,  the  movement  of  the  spot  of  light 
consequent  on  the  completion  of  a  circuit  through  the  battery  cabl 
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and  earth,  can  be  so  observed  as  to  furnish  a  curve  representing  veiy 
accurately  the  arrival  of  an  electric  current.  Lines  representing 
successive  signals  at  various  speeds  can  also  be  obtained,  and  by- 
means  of  a  metronome,  dots,  dashes,  successive  A' s,  &c.,  can  be  sent 
"with  nearly  perfect  regularity  by  an  ordinary  Morse  key,  and  the 
corresponding  changes  in  the  current  at  the  receiving  end  of  the 
cable  accurately  observed.  The  strength  of  the  battery  employed 
"was  found  to  have  no  influence  on  the  results  ;  curves  given  by  bat- 
teries of  different  strengths  could  be  made  to  coincide  by  simply 
drawing  them  to  scales  proportionate  to  the  strengths  of  the  two 
■currents.  It  was  also  found  that  the  same  curve  represented  the 
gradual  increase  of  intensity  due  to  the  arrival  of  a  current,  and  the 
gradual  decrease  duetothe  ceasingof  thatcurrent.  The  curves  of  arrival 
obtained  for  lengths  of  from  1000  to  more  than  2000  nauts  were  found 
to  agree  very  closely  in  general  appearance  with  those  given  by  Prof. 
Thomson's  theory  {Proceedings  of  the  Royal  Society,  May,  1855). 
In  the  curves  representing  dots  and  dashes  sent  at  high  speeds,  suc- 
cessive dashes  appear  in  quite  a  different  part  of  the  scale  from  that 
occupied  by  dots.  It  is  in  these  cases  obvious  that  no  delicacy  of 
relay  will  enable  us  to  indicate  both  of  these  signals  at  a  constant 
adjustment,  nor  does  any  increasing  strength  of  battery  help  us^for 
though  the  variations  of  intensity  are  absolutely  increased,  the  rela- 
tive position  of  such  changes  to  one  another  on  the  scale  remains  un- 
altered. The  magnitude  of  the  first  appearance  of  a  current  at  the 
far  end  of  a  cable  may,  however,  be  increased  by  the  use  of  powerful 
batteries,  and  delicate  instruments  would  permit  the  faintest  appear- 
ance to  be  observed.  By  these  means  one  isolated  signal  might  be 
sent  with  great  rapidity. 

Returning  to  the  consideration  of  successive  signals,  when  the 
speed  of  transmission  is  diminished,  the  oscillations  of  the  spot  in- 
crease in  size,  those  for  dots  and  dashes  oveilap  one  another,  and 
would  give  legible  Morse  signals  by  means  of  a  relay.  The  ampli- 
tudes of  oscillation  representing  any  letter  or  letters  were  found  to  be 
proportional  to  the  amplitude  representing  dots.  The  speed  of  sig- 
nalling possible  can  therefore  be  measured  by  that  amplitude  as  soon 
as  in  one  case  it  is  determined  what  speed  of  dot  signalling  is  com- 
patible with  the  reception  of  all  other  combinations  of  dots,  dashes, 
and  spaces.  This  amplitude  is  modified  by  the  nature  of  the  receiv- 
ing instrument,  by  the  nature  of  the  signal,  by  the  skill  of  the 
manipulator,  &c.  The  possible  speed  of  signalling  was  found  to  be 
very  nearly  proportional  to  the  squares  of  the  lengths  spoken  through ; 
thus,  a  speed  which  gave  15  dots  per  minute  in  a  length  of  2191 
nauts,  reproduced  all  the  effects  given  by  a  speed  of  30  dots  in  a 
length  of  1500  nauts.  At  these  speeds,  with  ordinary  Morse  signals, 
speaking  would  be  barely  possible.  In  the  Eed  Sea,  a  speed  of  from 
7  to  8  words  per  minute  was  obtained  in  a  length  of  750  nauts.  This 
result  agrees  very  closely  with  the  deduction  from  the  experiments 
at  Birkenhead,  and  apparently  shows  that  the  influence  of  electro- 
magnetic induction,  due  to  the  disposition  of  the  cable  in  coils,  does 
not  very  materially  retard  the  possible  speed  of  signalling.     The 
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amplitudes  of  oscillation  representing  dots  can  be  thrown  into  a 
curve  which  will  be  the  same  for  all  lengths.  By  this  curve  we  can 
determine  from  one  single  observation,  on  any  cable,  the  amplitude 
of  oscillation  due  to  any  speed,  and,  consequentl}',  the  possible  speed 
of  signalling  on  that  cable.  This  method,  liowever,  of  determining 
the  possible  speed  of  signalling,  presupposes  that  a  considerable 
length  of  the  cable  shall  have  been  manufactured.  Mechanical 
senders,  and  attention  to  the  proportion  of  the  various  contacts, 
would  materially  increase  the  speed  at  which  signals  of  any  kind 
could  be  transmitted.  The  best  trained  hand  cannot  equal  the  accu- 
racy of  mechanism,  and  the  slightest  irregularity  causes  the  current 
to  rise  or  fall  quite  beyond  the  limits  required  for  distinct  signals. 
No  important  difference  was  observed  between  signals  sent  by  alter- 
nate reverse  currents,  and  those  sent  by  the  more  usual  method. 
The  ampHtude  of  oscillation,  and  consequent  distinctness  of  signalling, 
was  quite  the  same  in  the  two  cases.  An  advantage  in  the  first 
signals  sent  is,  however,  obtained  by  the  use  of  Messrs.  Siemens  and 
Halshe's  submarine  key,  by  which  the  cable  is  put  to  earth  imme- 
diately on  signalling  being  interrupted,  and  the  wire  thus  kept  at  a 
potential  half  way  between  the  potentials  of  the  poles  of  two  counter- 
acting batteries  employed,  and  the  first  signals  become  legible, 
which,  with  the  ordinary  key,  would  be  employed  in  charging  the 
wire. — Athenceum  Report.  

TRANSMISSION   OP   ELECTRICITY   THROUGH   WATER. 

Mr.  J.  B.  Lindsay  has  communicated  to  the  British  Association 
the  following  results.  The  author  has  been  engaged  in  experimenting 
on  the  subject,  and  in  lecturing  on  it  in  Edinburgh,  Glasgow,  and 
other  places  since  1831.  He  has  succeeded  in  Transmitting  Signals 
across  the  Tay  and  other  sheets  of  water,  by  the  aid  of  the  water 
alone,  as  a  means  of  joining  the  stations.  His  method  is  to  immerse 
two  large  plates  connected  by  wires  at  each  side  of  the  sheet  of 
water,  and  as  nearly  opijosite  to  each  other  as  possible.  The  wire 
on  the  side  from  which  the  message  is  to  be  sent  is  to  include  the 
galvanic  battery  and  the  commutator  or  other  apparatus  for  giving 
the  signal.  The  wire  connecting  the  two  plates  at  the  receiving 
station  is  to  include  an  induction  coil  or  other  apparatus  for  increasing 
the  intensity,  and  the  recording  apparatus.  The  distance  between 
these  plates  he  distinguished  by  the  term  "lateral  distance."  He 
found  that  there  was  always  some  fractional  part  of  the  power  from 
the  battery  sent  across  the  water.  There  were  four  elements  on 
which  he  found  the  strength  of  the  transmitted  current  to  depend  : 
first,  the  battery  power  ;  second,  the  extent  of  sui-face  of  the  im- 
mersed metal  sheets  ;  third,  the  "lateral  distance"  of  the  immersed 
sheets  ;  and,  fourth,  in  an  inverse  proportion  the  transverse  distance, 
or  distance  through  the  water.  As  far  as  his  experiments  led  him 
to  a  conclusion,  doubling  any  one  of  the  former  three  doubled  the 
distance  of  transmission.  If,  then,  doubling  all  would  increase  the 
intensity  of  the  transmitted  current  eightfold,  he  entered  into  cal- 
culations to  show  that  two  stations  in  Britain,  one  in  Cornwall  and 
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the  other  in  Scotland,  and  corresponding  stations  well  chosen 
in  America,  would  enable  ns  to  transmit  messages  across  the 
Atlantic. 

The  Earl  of  Eosse  said  he  was  aware  that  some  years  since  experi- 
ments were  made  on  the  subject  treated  of  by  Mr.  Lindsay,  and 
messages  sent  across  the  Serpentine,  but  as  nothing  further  appeared 
to  have  come  from  them,  he  supposed  there  were  found  to  be  practi- 
cal difficulties  which  proved  insuperable.  Sir  D.  Brewster  said  he 
was  a  member  of  the  Committee  entrusted  with  the  making  the  ex- 
periment alluded  to  by  Lord  Eosse  during  the  Great  Exhibition. 
The  results  were,  messages  were  sent  across  in  the  usual  manner  : 
the  wire  was  then  broken  ;  with  a  gap  of  six  feet  the  messages  still 
went,  and  when  the  distance  was  increased  to  sixteen  feet  and  twenty 
feet,  they  still  went  across.  In  reply  to  the  Astronomer  Eoyal,  Mr. 
Lindsay  then  drew  on  the  board  a  diagram,  roughly  illustrating  his 
method.  In  the  evening,  upon  the  sheet  of  water  below  Aber- 
deen Harbour,  experiments  were  exhibited,  and  proved  quite  success- 
ful across  the  widest  expanse  upon  which  they  could  be  tried, 
between  500  and  600  feet. 


IMPROVED   ELECTRO- TELEGRAPHY. 

At  Portsmouth  Dockyard,  a  telegraphic  wire  insulated  with  india- 
rubber  has  been  in  use  across  the  harbour  ever  since  1S46,  and  the 
insulation  is  still  quite  perfect.  The  difficulties  attendant  on  the 
manipulation  of  india-rubber  have  prevented  its  keeping  its  position 
in  the  face  of  the  more  easily  handled  gutta  percha,  and  the  pecu- 
liarities of  treatment  by  means  of  which  the  spiral  twist  is  now 
rendered  quite  homogeneous  and  perfectly  solid.  Moist  heat  is  the 
agent  used.  India-rubber  even  still  cannot  be  drawn  on  the  wire 
like  maccaroni,  in  the  way  that  gutta  percha,  from  its  plasticity  at 
a  low  temperature,  is  managed.  It  is  generally  admitted  that  gutta 
percha  has  been  a  failure  both  by  land  and  sea.  According  to  Mr. 
Wildmane  Whitehouse's  statistics,  india-rubber  retains  ten  times  as 
much  electricity  for  a  given  period  as  gutta  percha. 

The  Globe  Telegraph  has  been  patented  by  Mr.  S.  Beardmore.  In 
it  tlie  earth  is  used  for  the  transmission  of  Electric  Signals.  The 
idea  (and  it  is  said  the  fact)  upon  which  the  patent  alluded  to  is  based 
is,  that  plates  of  positive  and  negative  metal,  placed  in  the  earth, 
at  each  extremity  of,  and  connected  with,  a  single  line  of  wire 
running  between  them,  will  themselves  evolve  sufficient  electricity 
for  the  transmission  of  messages.  Not  only  so  ;  but  that  the  size  of 
plates  required  is  astonishingly  small.  Thus  it  is  believed,  that 
"all  the  surf(ce  required  for  telegra]5hic  purposes  between  St.  John's 
(Newfoundland)  and  Valentia  (in  Ireland),  can  be  contained  in  three 
boxes  at  each  station,  respectively  twelve  inches  long  by  twelve 
inches  broad,  and  six  inches  deep." 

Insulating  Wires. — Mr.  J.  Macintosh  has  patented  improved  Insu- 
lation telegraphic  Wires  or  conductors,  and  of  apparatus  employed 


ELECTKICAL   SCIENCE.  173 

therein,    part  of  which  is  applicable  to  the  manufacture   of  india- 
rubber  tubes. 

The  present  inventor  patented  certain  grooved  rollers  on  the  14th 
of  May,  1S5S,  for  coating  telegraph  conductors  with  india-rubber. 
He  now  places  other  rollers  in  contact  with  the  grooved  rollers,  "one 
at  each  of  the  points  where  the  india-rubber  is  fed  into  the  grooves, 
and  on  these  secondary  rollers  are  formed  beads  adjusted  so  as  to  fall 
exactly  in  the  middle  of  the  grooves  of  the  principal  rollers,  so  that 
they  form  indentations  in  the  india-rubber  suitable  to  receive  the  wire 
or  conductor.  With  soft  india-rubber,  he  mixes  an  equal  weight  of 
shellac  ground  fine,  and  without  any  solvent,  by  means  of  crushing 
rollers.  In  some  cases,  after  having  coated  the  wires  with  insulating 
material,  he  again  covers  them  with  gutta  percha,  or  other  material, 
with  which  unspun  fibre  is  intimately  mixed.  Sometimes  it  is  desired 
to  cover  conductors  with  insulating  material,  and  at  the  same  time  to 
combine  yarns  with,  or  imbed  them  in,  the  covering.  For  this  pur- 
pose he  employs  a  cylinder  closed  at  the  ends,  with  a  screw  just  fit- 
ting within  it,  mounted  on  a  hollow  axis  passing  through  the  ends  of 
the  cylinder.  Through  this  axis  the  yarns  and  the  wire  or  conductor 
to  be  covered  pass,  and  the  bobbins  from  which  the  yarns  are  drawn 
are  mounted  on  a  frame  fixed  on  the  end  of  the  same  axis.  The 
cylinder  has  an  opening  in  its  side  near  the  end,  at  which  the  yarns 
enter  for  feeding  in  the  guttapercha.  When  the  axis  is  caused  to  rotate, 
the  gutta  percha  is  pressed  out  at  the  end  of  the  cylinder,  and  passes 
into  a  small  box  furnished  with  a  die,  and  so  that  the  yarns  become  im- 
bedded in  the  covering.  When  employing  more  than  one  coating  to  a 
conductor  he  causes  a  current  of  cold  air  to  impinge  on  the  covered 
wire  afterthefirst  coating,  so  as  to  bring  itrapidly  to  such  a  consistency 
that  the  second  coating  may  be  applied  without  injuring  the  first. 

India-riiiher  Insulation. — The  desirability  of  substituting  India- 
rubber  for  Gutta  Percha,  as  an  insulator,  has  been  experimented  on 
with  success  at  Messrs.  Silver  and  Co.'s  establishment  at  North 
Woolwich.  Mr.  West,  inventor  of  the  india-rubber  covered  wire, 
conducted  the  experiments,  and  gave  an  account  of  his  researches  in 
connexion  with  the  process.  As  long  ago  as  183S  he  commenced 
using  india-rubber  for  insulating  wires.  In  1845  he  entered  into  an 
arrangement  with  Sir  Joseph  Paxton,  Mr.  Charles  Dickens,  and 
other  gentlemen,  to  lay  down  a  submarine  cable  between  France 
and  England,  on  the  caoutchouc  insulating  principle  ;  but,  although 
the  sanction  of  the  English  Government  was  obtained  to  the  under- 
taking, that  of  the  French  Government  was  withheld  for  so  long  a 
period  as  to  render  it  impossible  to  carry  it  out  at  that  time.  But 
in  1846  a  portion  of  the  cable  which  had  been  made  by  ]\Ir.  West, 
to  lay  down  across  the  Channel,  was  with  the  consent  of  the  Lords 
of  the  Admiralty,  submerged  in  Portsmouth  harbour,  and  a  letter 
was  read  from  Mr.  Ha}',  the  chemical  referee  and  lecturer  attached 
to  the  dockyard,  dated  May  25,  1859,  in  which  Mr.  Hay  states 
that,  notwithstanding  that  the  cable  in  question  has  been  in  constant 
use,  exposed  in  places  to  the  sun,  strained  over  rough  stones,  fre- 
quently coiled   and  uncoiled,   and  treated  verj'  roughly,  the  insula- 
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tion  is  nov/  quite  perfect,  rJthougb  thirteen  years  Lave  elapsed  since 
it  was  laid  down.  A  portion  of  this  cable  Avas  exhibited.  Mr. 
West's  improvements,  for  which  he  has  taken  out  a  patent,  consist 
in  manipulating  and  applying  the  india-rubber.  In  consequence  of 
this- substance  not  becoming  plastic  at  a  low  temperature,  it  is  im- 
possible to  draw  it  on  the  wire  like  maccaroni  or  gutta  percha ;  it 
is,  therefore,  wound  .■spirally  round  it ;  but  as  caoutchouc  is  not 
homogeneous,  and  the  want  of  cohesion  in  the  overlapping  would 
render  it  liable  to  the  permeation  of  water,  JNIr.  West  was  under  the 
necessity  of  inventing  a  method  of  overcoming  this  defect.  The 
experiments  testified  that  he  has  perfectly  succeeded,  and  specimens 
of  his  cable,  which  were  exhibited,  showed  that  the  india-rubber 
is  rendered  perfectly  solid  and  homogeneous.  The  quick  and  easy 
manner  in  which  it  can  be  repaired  iu  case  of  abrasion  or  cutting  is 
another  great  advantage  of  his  process,  while  experiments  showed 
that  the  electric  fluid  is  transmitted  without  lateral  loss,  thereby 
rendering  the  use  of  batteries  of  great  power  unnecessary.  It  has 
been  ascertained  that  india-rubber  insulates  ten  times  better  than 
gutta  i:>ercha,  which  is  too  porous  to  admit  of  perfect  insulation.  Care 
must  be  taken,  however,  to  use  the  Para  caoutchouc,  as  that 
derived  from  the  East  Indies  is  of  an  inferior  quality  and  becomes 
"  treacley,"  and  consequently  unfit  to  act  as  a  good  insulator. 
Careful  experiments,  made  to  test  the  resistance  of  the  india-rubber 
covered  wire  to  great  atmospheric  pressure,  showed  that  with  a 
pressure  of  1300  atmospheres,  equivalent  to  between  two  and  three 
times  that  of  the  greatest  depth  of  the  Atlantic,  insulation  remained 
perfect. — Athenwum,  No.  1G49  ;  abridged. 

Telegraphing  across  the  Tay  without  Wires. — The  North  British 
Mail  says  :  We  have  received  the  following  note  from  Mr.  J.  B. 
Lindsay  reporting  progress  with  his  experiments.  The  results,  it 
will  be  seen,  are  highly  encouraging  :  "  Yesterday  (May  17)  I  tele- 
graphed successfully  across  the  Tay,  opposite  to  Glencarse,  where  it 
is  about  half-a-mile  broad.  The  action  on  the  needle  was  strong, 
and  the  same  battery-power  would  cross,  I  think,  at  Broughty  Ferry." 

The  Micro-Electric  Telegraph,  invented  by  Mr.  Isham  Baggs, 
consists  of  a  combination  of  optical,  chemical,  and  electrical  appa- 
ratus, and  it  promises  to  maintain  in  a  state  of  permanent  efficacy, 
under  all  the  various  conditions  of  weather  and  humidity,  any  line 
of  telegraph,  short  or  long,  to  which  it  may  be  applied.  It  is  very 
well  known  that  all  suspended  lines  of  telegraph  are  liable  to  derange- 
ment in  a  humid  state  of  the  atmosphere,  and  that  the  eflPectivo 
action  of  the  current  under  these  circumstances  is  greatly  weakened 
— so  much  so,  that  the  needles  or  other  indexes  of  electric  commu- 
nication, are  frequently  rendered  thereby  so  faint  and  sluggish  in 
their  movements,  as  to  become  practically  useless.  The  reason  of 
this  is  that  wherever  a  mass  of  matter,  great  or  small,  is  required  to 
be  moved,  a  certain  amount  of  force  is  required  to  move  it,  and  that 
in  proportion  as  the  ])reponderance  of  power  over  friction  and  other 
opposing  influences  is    diminished,    so    is    the    resulting    motion 
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decreased,  both  in  amount  and  velocity.  In  other  words,  an  electric 
current  or  im})ulse  despatched  from  London  may  reach  Newcastle  or 
Aberdeen,  but  in  so  impaired  a  state  with  reference  to  quantity,  as 
to  be  unequal  to  the  task  of  executing  its  mechanical  functions. 

In  the  present  invention  the  movement  of  particles  is  substituted  for  that  of 
masses,  so  that  any  quantity  of  electricity,  however  minute  and  othervrise  inap- 
preciable, cannot  fail  to  produce  a  certain  corresponding  effect.  A  single  wire 
is  the  medium  of  commuuicatiou,  and  the  earth,  as  at  present,  completes  the 
circuit. 

Let  us  suppose  a  ease,  and  assume  that  we  have  a  long  line  of  teleg^-aph  in  a 
most  defective  state  of  insulation  from  wet  or  otherwise,  and  that  only  the  one- 
himdredth  part  of  the  electricity  despatched  from  one  terminus  is  capable  of 
reaching  the  other;  then  that  one-hundredth  part,  which  will  not  move  a  needle 
or  stir  a  magnetic  armature,  is  still  capable  of  decomposing  a  definite  amount 
of  water,  and  of  liberating  a  corresponding  quantity  of  gas.  Of  course  the 
quantity  of  gas  so  liberated  is  very  small ;  still  the  results  are  always  manifest, 
for  the  inventor  works  the  decomposition  trough  in  the  focus  of  a  powerful  oxy- 
hydrogen  microscope,  and  throws  upon  a  screen  a  refracted  image  of  the  wires 
and  the  liberated  bubbles  of  gas,  magnified  to  the  extent  of  sw  millions  of  times 
their  actual  sectional  dimensio^is.  In  very  extreme  cases  this  power,  great  as  it 
is,  is  made  to  undergo  a  further  extension,  and  the  gas  bubbles  so  produced  are 
generated  under  a  vacuum,  whereby  a  greatly  increased  augmentation  of 
volume  is  realized.  Suppose,  for  instance,  the  vacuum  is  equal  to  half  an  inch 
of  mercury,  then  the  increase  of  volume  would  be  sixty  times  that  of  the  original, 
and  though  in  such  case  the  increase  in  sectional  area  would  be  only  as  the  square 
of  the  cube  root  of  expansion,  yet  here,  as  the  visibihty  of  the  result  depends 
not  merely  upon  length  and  breadth,  but  also  upon  apparent  thickness,  the  true 
increase  of  value  in  the  manifestation  of  the  signals  is  directly  as  the  expansion 
itself.  The  elTect  therefore  produced  upon  the  screen  is  amplified  three  hun- 
dred AND  SIXTY  MILLIONS  OF  TIMES  its  actual  size  when  viewed  by  the  naked 
eye.  After  stating  such  a  fact  as  this,  it  appears  to  us  to  be  quite  unnecessary 
to  dilate  upon  its  application.  It  simply  amounts  to  this,  that  wherever  the 
faintest  current  of  electricity  traverses  an  electric  wire,  it  can  be  rendered 
visible  in  its  effects,  and  used  as  an  ever-ready  and  effective  substitute  under  the 
worst  conditions  for  the  existing  telegraph.  We  have  illustrated  the  matter  by 
the  adduction  of  a  very  extreme  case.  In  ordinary  practice  an  Argand  lamp,  or 
the  light  of  day,  when  available,  is  ample  for  all  purposes,  and  when  the  wires 
are  short,  or  the  electricity  is  abundant,  no  amplifying  power  whatever  is  re- 
quired.— Mechanics'  Magazine,  ITeb.  18. 

Automatic  Writing  Telegraph. — Professor Wheatstone  has  supplied 
to  the  French  Academy  of  Sciences  a  full  description  of  his  Auto- 
matic Writing  Telegraph,  by  which  50,000  letters  may  be  printed 
off  per  minute.  It  consists  of  four  distinct  contrivances,  viz. — 1, 
A  perforator,  for  the  purpose  of  piercing  holes  in  a  long  slip  of 
paper,  the  relative  position  and  number  of  these  expressing  the 
letters  of  the  alphabet.  2.  A  transmitter,  which  receives  the  per- 
forated slips  of  paper,  and  transmits  the  electric  currents,  produced 
by  a  voltaic  pile,  in  the  order  and  direction  determined  by  the  holes 
in  the  paper.  3 .  A  receptor,  or  apparatus,  which,  at  the  receiving- 
station,  marks  on  a  paper  certain  black  points,  corresponding  to  the 
holes  already  mentioned  made  in  the  paper  at  the  trainsmitting 
station.  4.  A  translator,  or  machine  by  which  the  telegraphic 
marks  or  spots  are  translated  into  the  ordinary  alphabet.  The  trans- 
lator has  eight  keys,  placed  in  two  rows  of  four  each,  with  a  ninth 
key  in  a  separate  place.  By  a  proper  combination  of  these  keys,  a 
wheel  in  conne.xion  with  them  may  be  made  to  present  to  the  paper 
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wliich  is  to  receive  the  impression  any  letter  required.  The  ninth 
key  prints  it.  All  the  contrivances  are  made  to  work  together  by 
means  of  various  details,  which  do  not  admit  of  description  here. 
Professor  Wheatstone  states  that  by  means  of  this  apparatus  be  can 
transmit  five  times  as  many  signals  to  moderate  distances  as  by  the 
usual  methods.  The  chief  advantage  of  the  system  appears  to  be, 
that  the  manual  operations  it  requires  are  extremely  easy,  and 
require  scarcely  any  intellectual  effort. 

Long  Circuits. — Mr.  Alfred  Varley  has  read  to  the  Society  of 
Arts  a  paper  ' '  On  the  Practical  Bearing  of  the  Theory  of  Electricity 
in  Submarine  Telegraphy,  the  Electrical  Difficulties  in  long  Circuits, 
and  the  Conditions  requisite  in  a  Cable  to  insure  rapid  and  certain 
Communication."  Mr.  Varley  observed  that  the  metallic  cord  of  a 
submarine  cable  should  be  composed  of  a  conductor  of  the  highest 
specific  conducting  capacity,  that  a  decrease  in  the  retardation 
which  is  caused  by  the  induction  that  takes  place  in  submarine 
circuits  can  only  be  obtained  by  increasing  the  thickness  of  the 
insulating  material,  but  that  it  will  be  better  to  do  this  by  enlarging 
the  sectional  area  of  the  conductor  as  much  as  is  jiracticable.  In 
designing  a  cable  there  are  many  considerations  besides  those  of  its 
simple  electrical  qualifications  which  have  to  be  entertained.  The 
object  to  be  obtained  is  the  best  result  with  the  most  economical 
investment  of  money.  Are  the  proportions  which  were  adopted  in 
the  Atlantic  cable  the  best  to  insure  this  ?  The  weight  of  the  con- 
ducting coil  in  this  cable  is  about  63  lbs.  to  the  mile,  the  value  of 
■which,  speaking  roughly,  would,  I  suppose,  be  about  as  many 
shillings  ;  when  served  with  gutta  percha  its  value  was  raised  to  40^ 
per  mile  ;  the  iron  sheathing  and  getting  the  cable  on  board  brought 
its  value  up  to  100?.  per  mile.  In  this  cable,  therefore,  onlj'  four 
per  cent.,  at  the  outside,  was  invested  in  the  conductor  upon  which 
the  transmission  of  the  messages  depended.  If  the  views  which  I 
have  brought  forward  are  correct,  .i  conductor  of  double  the  diameter 
would  only  produce  lialf  the  amount  of  retarding  force  of  one  of  half 
the  size  ;  such  a  conductor,  at  the  very  outside,  would  not  cost  more 
than  16Z.  per  mile  ;  and  tlie  increased  expenditure  in  sei-ving  such  a 
conductor  with  gutta  percha  and  giving  it  an  iron  sheathing,  would 
not,  comparatively  speaking,  be  very  large.  The  expenses  of  the 
staff  and  the  hire  of  ships  would  be  about  the  same  in  both  cases. 
The  latter  would  be,  perhaps,  increased  slightly,  but  not  to  any 
material  amount. 

Improved  Signals. — Dr.  Joule  has  exhibited  to  the  Manchester 
Literary  and  I'hilosophical  Society  several  slips  of  paper,  having 
messages  inscribed  upon  them  by  Professor  Thomson's  new  Electric 
Telegraph  Apparatus.  In  these  specimens,  the  marking  consisted 
of  a  succession  of  minute  perforations,  produced  by  sparks  from  an 
inductive  coil  apparatus,  while  the  paper  was  gradually  drawn 
through  the  machine.  The  sparks  are  directed  to  the  paper  by  a 
fine  platina  wire  affixed  perpendicularly  to  a  light  arm  attached  to  a 
small  magnetic  needle  suspended  within  a  coil  of  wire.  The  directive 
tendency  of  the  needle  is  made  very  great  by  means   of  adjacent 
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steel  mas;nets.  So  long  as  either  no  current  or  a  uniform  flow  passes 
through  the  coil,  the  perforations  go  on  in  a  straight  line.  To  pro- 
duce signals,  temporary  electric  currents  of  longer  or  shorter  duration 
are  transmitted.  The  magnetic  needle  carrying  the  platina  wire  is 
thus  deflected,  causing  the  line  of  perforations  to  assume  the  shape 
of  a  succession  of  letters  V  of  various  width  and  at  various  distances 
asunder,  and  in  this  way  letters  and  words  are  indicated  by  the  use 
of  a  given  code  of  signals.  The  chief  advantage  of  this  system  of 
telegraphic  recording  is,  that  it  gives  clear  legible  signals  when  a 
"relay"  is  entirely  thrown  out  of  action  by  inductive  embarrass- 
ment. It  has  also  the  advantage  of  showing  clearly  signals  super- 
imposed on  earth  currents.  The  signal,  superimposed  either  on  the 
large  swell  or  wave  of  induction  or  of  an  earth  current,  is  like  a 
ripple  seen  distinctly  on  a  large  wave.  Dr.  Joule  stated  that 
Professor  Thomson  had  recently  discovered  the  means  of  giving  a 
surer  direction  to  the  electric  sparks,  and  of  producing  a  very  con- 
siderable increase  in  the  size  of  the  perforations  produced  by  them. 
He  also  remarked  that  the  system  above  described  was  similar  in 
principle  to  that  employed  by  Professor  Thomson  in  transmitting 
the  whole  of  the  messages  which  had  crossed  the  Atlantic  from 
either  side.  To  him,  therefore,  the  merit  of  having  given  a  temporary 
success  to  the  Atlantic  telegraph  exclusively  belongs. 


DISCHARGE   OP   A   COILED   ELECTRIC   CABLE. 

There  have  been  read  to  the  British  Association  the  following 
"Remarks  on  the  Discharge  of  a  Coiled  Electric  Cable,"  by  Pro- 
fessor W.  Thomson.  Mr.  Jenkin  had  communicated  to  the  author 
during  last  February,  March,  and  April,  a  number  of  experimental 
results  regarding  currents  through  several  different  electric  cables 
coiled  in  the  factory  of  Messrs.  R.  S.  Newall  and  Co.,  at  Birkenhead. 
Among  these  results  were  some  in  which  a  key  connected  with  one 
end  of  a  cable  of  which  the  other  end  was  kept  connected  with  the 
earth,  was  removed  from  a  battery  by  which  a  current  had  been 
kept  flowing  through  the  cable,  and  instantly  pressed  to  contact  with 
one  end  of  the  coil  of  a  tangent  galvanometer,  of  which  the  other 
end  was  kept  connected  with  the  earth.  The  author  remarked  that 
the  deflexions  recorded  in  these  experiments  were  in  the  contrary 
direction  to  that  which  the  true  discharge  of  the  cable  would  give, 
and  at  his  request  Mr.  Jenkin  repeated  the  experiments,  watching 
carefully  for  indications  of  reverse  currents  to  those  which  had  been 
previously  noted.  It  was  thus  found  that  the  first  efi'ect  of  pressing 
down  the  key  was  to  give  the  galvanometer  a  deflexion  in  the  direc- 
tion corresponding  to  the  true  discharged  current,  and  that  this  was 
quickly  followed  by  a  reverse  deflexion  generally  greater  in  degree, 
■which  latter  deflexion  corresponded  to  a  current  in  the  same  direc- 
tion as  that  of  the  original  flow  through  the  cable.  Professor 
Thomson  explained  this  second  current,  or  false  discharge,  as  it  has 
since  been  sometimes  called,  by  attributing  it  to  mutual  electro- 
magnetic induction  between  different  portions  of  the  coil,  and  anti- 
cipated that  no  such  reversal  could  ever  be  found  in  a  submerged 
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cable.  The  effect  of  this  induction  is  to  produce  in  those  parts  of 
the  coil  first  influenced  by  the  motion  of  the  key  a  tendency  for 
electricity  to  flow  in  the  same  direction  as  that  of  the  decreasing 
current  flowing  on  through  the  remoter  parts  of  the  coil.  Thus, 
after  the  flrst  violence  of  the  back  flow  through  the  kej'  and  galva- 
nometer, the  remote  paits  of  the  cable  begin,  by  their  electro- 
magnetic induction  on  the  near  parts^  to  draw  electricity  back  from 
the  earth  through  the  galvanometer  into  the  cable  again,  and  the 
current  is  once  more  in  one  and  the  same  direction  throughout  the 
cable.  The  mathematical  theory  of  this  action,  wliich  is  necessarily 
very  complex,  is  reserved  by  the  author  for  a  more  full  communica- 
tion, which  he  hopes  before  long  to  lay  before  the  Eoyal  Society. 

THE    ATLANTIC    CABLE. 

Mk.  J.  N.  Hearder,  the  electrician,  of  Plymouth,  in  a  paper  read 
at  the  Plymouth  Institution,  and  Devon  and  Cornwall  Natural 
History  Society,  examines  in  considerable  detail  a  few  of  the  pecu- 
liarities of  the  Atlantic  Cable,  together  with  the  electrical  appliances 
employed,  with  the  view  of  ascertaining  their  suitability,  and  thence 
draws  some  practical  conclusions  for  future  guidance.  The  entire 
paper  has  been  communicated  by  the  author  to  the  Pldlosophical 
Macjazine,  No.  111.    We  have  only  space  for  the  author's  conclusion. 

In  order  to  provide  a  current  suitable  for  the  capacity  of  the  enor- 
mous primary  wires  of  these  induction  coils,  gigantic  batteries  were 
constructed,  consisting  of  400  plates  of  silver  9  inches  square,  and  the 
same  number  of  similar  plates  of  zinc,  which  were  titted  into  20 
gutta  percha  troughs,  each  containing  20  alternations  of  zinc  'and 
silver.  The  20  silver  and  20  zinc  plates  in  each  trough  were  arranged 
as  single  pairs,  all  the  silver  being  united  at  the  top,  and  all  the 
zinc  at  the  bottom.  The  whole  battery  thus  consisted  of  20  pairs 
of  plates,  each  containing  22;^  square  feet  of  silver,  calculating  both 
sides  in  action.  These  stupendous  batteries  were  mounted  in 
ponderous  iron  gimbels  for  the  sake  of  stability  on  board  ship  ;  the 
cost  of  the  silver  was  about  2000/.,  and  that  of  the  whole  batteries, 
independently  of  coils  or  other  apparatus,  about  3000Z.  Subsequently, 
however,  from  some  experiments  with  plates  of  gas  carbon,  it  was 
discovered  that  these  were  more  energetic  in  their  action  than  silver 
plates,  and  accordingly  the  electrician  of  the  Company  deemed  it 
advisable  at  once  to  discard  all  the  latter,  and  introduce  plates  of  gas 
carbon  in  their  place. 

Bearing  in  mind  the  tinv  character  of  the  Atlantic  wire,  one  is 
irresistibly  led  to  inquire  what  end  such  a  battery  as  this  was  destined 
to  accomplish,  and  whether  the  same  end  might  not  have  been  at- 
tained by  much  smaller  means. 

Its  object,  then,  is  not  to  generate  a  current  of  electricity  to  be 
passed  through  the  cable,  but  through  the  primary  wires  of  the  in- 
duction coil,  in  order  to  excite  magnetism  in  its  iron  core  :  and  it  is 
the  magnetism  thus  excited  which  has  to  react  upon  the  secondary 
coil,  and  generate  the  current  of  electricity  which  is  to  be  employed 
for  working  through  the  cal:)le.     Tlie  electrician  will  not  fail  here  to 
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predicate  many  chances  of  loss  of  power,  if  the  conditions  requisite 
for  developing  the  greatest  amount  of  magnetic  power  in  the  iron 
core,  as  well  as  for  turning  to  the  best  account  the  magnetism  thus 
obtained  in  the  production  of  a  secondary  current,  be  not  observed. 
The  effects  at  present  produced  by  these  induction  coils,  as  I  have 
before  remarked,  indicate  serious  losses  somewhere ;  but  whether 
they  arise  from  a  faulty  principle  or  defective  workmanship,  is  a 
problem  yet  to  be  solved. 

I  cannot  conclude  this  paper  without  offering  an  opinion  or  two 
on  the  present  cause  of  failure  of  the  Atlantic  Cable,  and  the  ultimate 
prospect  of  success.  Had  the  cable  been  tested  in  water,  after  com- 
pletion, which  might  have  been  readily  done  at  Keyhani  Dockyard, 
defects  might  have  been  easily  discovered  and  repaired.  The  omis- 
sion of  this  test  leaves  much  room  for  speculation  as  to  the  cause  or 
seat  of  the  injuries  or  defects.  I  have  no  faith  in  the  modes  which 
have  been  adopted  to  discover  their  situation,  so  far  as  I  have  become 
acquainted  with  them,  though  I  believe  that  the  proximate  deter- 
mination of  these  particulars  is  still  attainable.  A  consideration  of 
the  mechanical  construction  of  the  cable  shows  that  it  is  very  liable 
to  injury  in  the  i>a-ocess  of  laying.  I  have  seen  some  specimens  re- 
covered after  immersion,  which  were  kinked  in  such  a  manner  as  to 
strain  and  injure  very  materially  the  gutta  percha  coating  of  the 
conductor,  whicli  having  nothing  but  its  own  tenacity  to  depend 
upon,  would  be  subject  to  enormous  tension  by  the  lengthening  of 
the  external  iron  covering.  With  electricity  of  such  high  tension  as 
that  required  to  work  through  th<3  wire,  the  smallest  fissure  or  defect 
in  the  insulating  coating  would  form  a  leak  of  a  much  more  formida- 
ble character  than  if  it  existed  in  a  wire  of  moderate  length  :  and 
the  fact  of  working  to  earth  increases  the  tendency  to  lateral  dis- 
charge. If,  however,  the  faults  be  not  discovered  and  remedied,  the 
cable,  although  useless  for  the  purpose  for  which  it  was  originally 
intended,  may  still  render  valuable  assistance  to  the  success  of  future 
lines  by  being  employed  as  a  wire  for  the  return  current,  instead  of 
employingthe  ordinary  modeof  working  to  earth — a  practice  which  ap- 
pears to  me,  in  relation  to  submarine  cables,  to  be  highly  objectionable. 
The  employment  of  a  return  wire,  especially  of  a  large  conducting 
capacity,  would  prevent  much  of  the  inductive  action  which  now 
takes  place  between  the  inner  conductor  (the  wire)  and  the  outer  con- 
ductor (the  sea).  I  believe  also  that  a  current  of  moderate  quantity 
and  high  tension,  such  as  is  developed  in  my  own  form  of  the  in- 
duction coil,  [Philosoj^hical  Magazine,  Dec.  1856,)  would  be  far 
better  calculated  to  overcome  the  difficulties  met  with  in  the  Atlantic, 
or  other  submarine  cables,  than  the  contrivances  which  have  been 
hitherto  adopted. 

The  following  Report  of  Mr.  F.  C.  Webb,  C.E.,  has  been  made  to 
the  Chairman  and  Directors  of  the  Atlantic  Telegraph  Company  : — 

"  Valencia,  August  10.  Gentlemen, — Aeeording  to  your  request  I  made  from 
"Valencia  a  careful  esamination  of  the  electrical  state  of  the  Atlantic  cable.  I 
made  some  tests  for  comparison  on  the  various  pieces  of  Atlantic  cable  in  Messrs. 
Glass's  premises  at  Greenwich  during  July  31  and  August  1.  I  arrived  here  on 
the  ith  inst.,  acd,  assisted  hy  Mr.  Collett,  made  experiments  during  the  5th, 
M  2 
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6th,  8th,  and  9th  inst.  I  find  the  lowest  resistance  shown  to  be  27S  statute  miles. 
I  find  it  is  possible  to  increase  this  resistance  up  to  589  miles,  by  sending  a  copper 
current  for  some  time  from  six  12-plate  Daniell's  batteries.  By  experiments  I 
hare  made  on  Tarious  kinds  of  constructed  faults,  I  find  that  a  fault  which  coujd 
be  thus  oxidized  so  as  to  give  (by  reversal  of  the  current)  a  diilerence  of  resist- 
ance equal  to  the  difference  obtainable  on  the  cable,  viz.,  311  miles,  must  give  a 
minimum  resistance  of  about  16  miles.  When  the  fault  is  large,  aud  thus  gives 
little  resistance,  no  great  change  can  be  obtained  by  reversing  the  battery :  and, 
indeed,  it  is  evident  that  when  the  connexion  between  the  line  and  earth  is  in- 
creased beyond  a  certain  extent  of  surface,  no  difference  in  the  resistance  of  the 
circuit  can  be  obtained  by  reversing  the  battery.  "When  the  fault  is  very  minute, 
it  can  be  almost  perfectly  sealed  up  by  a  copper  cun-ent,  but  the  resistance  will 
still  be  very  great,  even  with  a  zinc  current.  My  experiments  show  that  a  fault 
of  about  16  miles  minimum  resistance  can  be  varied  with  certainty  by  reversal 
of  the  battery  to  the  same  degree  as  the  fault  in  the  cable,  and  that  if  the  fault 
gives  less  resistance  than  16  miles  it  cannot  be  varied  to  that  extent,  while,  if  it 
gives  more  resistance,  the  variation  cannot  be  produced  with  the  same  certainty, 
nor  quite  to  the  same  degree.  Taking,  therefore,  the  resistance  of  the  fault  and 
cable  beyond  the  fault  to  be  equal  to  15  miles,  this  would  bring  the  fault  to  about 
263  statute  miles  from  Yaleneia.  As  I  have  no  information  of  the  return  current 
due  to  different  lengths  of  the  Atlantic  cable,  which  might  have  been  observed 
and  tabulated  during  the  paj-ing  out  of  the  cable,  it  is  impossible  to  check  the 
resistance  tests  accurately  by  the  observed  return  current.  Comparing  it,  however, 
with  the  return  current  on  the  Caeliari  and  Malta  and  Corfu  cables,  and  making, 
roughly,  allowance  for  the  increased  size  of  the  gutta  percha  in  the  Atlantic 
cable,  i  find  it  to  be  about  what  is  due  to  the  supposed  distance  of  the  fault.  X 
also  made  experiments  on  the  return  current  with  a  wire  leading  to  earth  from 
the  cable,  and  by  placing  resistance  in  circuit  in  this  wire  I  could  represent  a 
fault  close  at  hand  and  of  varying  resistance.  I  found  that  in  such  an  arrange- 
ment, when  the  artificial  fault  gave  a  resistance  of  300  miles,  the  return  current 
was  only  reduced  about  22  per  cent.  If  the  real  fault,  therefore,  was  close  at 
hand,  the  return  current  of  the  whole  length  of  perfect  cable  beyond  the  fault 
would  be  only  reduced  about  22  per  cent.  also.  I  amof  opinion  that  the  observed 
return  current  is  much  less  than  78  per  cent,  of  the  return  current  due  to  the 
whole  cable,  as  it  would  be  if  the  fault  were  close  at  hand  and  of  a  resistance  of 
about  300  miles,  and  that  it  coincides,  as  nearlv  as  I  can  judge,  with  that  due  to 
the  length  shown  by  the  resistance.  Again,  wien  the  artificial  fault  was  made 
to  represent  a  resistance  of  260  miles,  and  then  increased  to  580,  the  return  cur- 
rent only  increased  about  17  per  cent.,  whereas  when  the  real  fault  is  increased 
to  the  same  amount  of  resistance  (by  sending  a  copper  current  for  some  time) 
the  return  current  increases  about  80  per  cent.  This  shows  also  that  the  return 
current  is  more  influenced  by  the  partial  healing  of  the  fault  than  it  would  be  if 
the  fault  was  a  small  one  near  at  hand,  and  consequently  tends  also  to  confirm 
the  supposition  that  the  fault  is  distant,  and  oilers,  when  at  its  minimum,  little 
resistance.  I  am  of  opinion,  therefore,  that  a  serious  fault  exists  about  26S 
statute  miles  from  Valencia,  measured  along  the  cable,  and  that  the  cable  between 
that  spot  and  this  shore  is  comparatively  perfect.  No  tests  from  here  can  now 
decide  whether  the  cable  is  mechanically  severed,  since  aU  attempts  to  detecft  the 
reception  of  the  most  intense  currents  from  the  opposite  shore  have  long  since 
proved  fruitless.  StUl,  from  the  various  circumstances  attendant  on  the  decline 
of  the  insulation,  there  is  every  reason  to  believe  that  the  continuity  both  of  the 
cable  and  the  conductor  is  perfect.  AVhether  any  other  faults  exist  beyond  the 
one  alluded  to,  it  is  impossible  to  ascertain  by  "tests  from  Valencia.  The  fact 
that  the  signals  received  at  Valencia  were  always  better  than  those  received  at 
Kewfoundland  proves,  undoubtedly,  that  the  worst  insulation  has  ahvavs  been 
near  Valencia ;  and,  therefore,  it  seems  probable  that  if  the  fault  whicli  exists 
on  this  coast,  and  which,  very  likeh',  forms  the  principal  cause  of  leakage,  could, 
be  removed,  the  insulation  would  be  so  far  improved  as  to  render  the  cable  again 
available  for  signalling,  provided  the  fault  which  is  said  (by  those  who  have 
tested  from  Newfoundland)  to  exist  in  Trinity  Bay  was  also  repaired." 

The  following  statement  of  the  actual  number  of  messages  that  passed  across 
the  Atlantic  during  the  time  when  the  condition  of  the  wire  was  still  doubtful, 
will  show  clearly  how  complete  was  the  success,  and  how  great  the  certainty  that 
submarine  lines  wiO  ultimately  be  laid.    Exclusive  of  coaversations  amongst  the 
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clerks,  97  messages,  consisting  of  1002  words  and  6476  letters,  were  sent  from 
Valencia  to  Newfoundland,  and  duly  comprehended  ;  wbile  269  messages,  of 
^840  words  and  13,7-13  letters,  were  received  from  Newfoundland  in  Ireland. 
This  gives  a  total  of  366  messages,  consisting  of  3942  words,  made  up  of  20,319 
letters,  actually  transmitted. — Westminster  Review,  No.  32,  N.S. 

The  Magnetic  Telegraph  Foreshadoiced. — In  Bailey's  Dictionary,  edition  of 
1730 — 127  years  ago — under  the  word  "  Loadstone,"  is  the  following  foreshadow- 
ing of  the  electric  telegraph: — "Some  authors  write  that,  by  the  help  of  the 
magnet  or  loadstone,  persons  may  communicate  their  minds  to  a  friend  at  a  great 
distance;  as  suppose  one  to  be  at  Loudon  and  the  other  at  Paris,  if  each  of 
them  have  a  circular  alphabet,  like  the  dial-plate  of  a  clock,  and  a  needle  touched 
with  one  magnet ;  then  at  the  same  time  that  the  needle  at  London  was  moved, 
that  at  Paris  would  move  in  like  manner,  provided  each  party  had  secret  notes 
for  dividing  words,  and  the  observation  was  made  at  a  set  hour  either  of  the  day 
or  of  the  night ;  and  when  one  party  would  inform  the  other  of  any  matter,  he 
is  to  move  the  needle  to  those  letters  that  will  form  the  words  that  will  declare 
■what  he  would  have  the  other  one  know,  and  the  other  needle  will  move  in  the 
Bame  maimer.     This  may  be  done  reciprocally." 


THE   TASMANIAN   SUBMARINE   CABLE. 

The  first  Submarine  Electric  Cable  of  any  considerable  length  in 
this  part  of  the  world  has  been  successfully  laid  and  opened  for 
public  use.  The  120  miles  of  Bass'  Straits  is  thus  annihilated,  so 
far  as  the  communication  of  iutelligence  is  concerned,  and  the  island 
of  Tasmania  is  for  many  important  purposes  as  closely  united  to  the 
mainland  of  Australia  as  though  no  sea  rolled  between  them.  This, 
it  will  be  admitted,  is  a  work  of  some  magnitude  for  these  colonies  ; 
and  is  creditable  to  the  enterprise  of  Victoria  and  Tasmania,  who 
have  themselves  found  the  whole  of  the  funds  for  the  undertaking. 
In  this  case  the  object  to  be  gained  is  worth  even  some  annual  ex- 
penditure in  excess  of  returns,  if  the  line  cannot  be  maintained, 
without  it ;  for  there  can  be  no  question  that  to  Tasmania  the  advan- 
tage of  instant  communication  with  these  colonies  must  be  very 
great.  The  annual  trade  transactions  between  that  island  and  the 
mainland  are  stated  by  the  Launceston  papers  to  be  now  represented, 
by  a  sum  amounting  to  more  than  1,000,000^.  sterling,  and,  as  the 
markets  of  the  one  colony  are  entirely  regulated  by  those  of  the 
other,  it  cannot  be  otherwise  than  a  matter  of  deep  importance 
that  a  close  intercommunication  should  exist  between  them.  One 
chief  source  of  risk  and  expense  said  to  be  connected  with  this  line 
is,  that  it  has  been  laid  in  four  separate  sections — first,  from  the 
north  side  of  King's  Island  to  Cape  Otway  on  the  Australian 
coast,  then  in  the  opposite  direction  from  King's  Island  to  Hum- 
mock's Island,  thence  to  Circular  Head  on  the  north  coast  of  Tas- 
mania, and  from  that  point  along  the  coast  to  the  entrance  of  the 
Tamar,  where  it  joins  the  land  line  to  Launceston  and  Hobart 
Town.  From  this  arrangement  the  shore-ends  of  the  cable  are 
numerous,  and  all  of  them  are  said  to  be  considerably  exposed  to 
injury  from  the  nature  of  the  places  at  which  the  landings  have  been 
made.  Under  those  circumstances  it  is  being  urged  upon  the 
Governments  of  Victoria  and  Tasmania  that  they  should  at  once 
incur  the  additional  expense  of  procuring  fronr  England  sufficient 
surplus   cable  to  make  good  any  injury  which  either  of  the  four 
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sections  may  sustain  ;  and  this,  we  think,  is  a  very  reasonable  sug- 
gestion, seeing  how  many  chances  of  accident  the  line  is  exposed 
to. — Australian  31  ail.  

THE   ELECTRIC   TELEGKAPH   IN   FKANCE. 

The  Constitutionnel  gives  an  interesting  summary  of  the  career 
and  progress  of  the  Electric  Telegraph  in  France,  based  on  statistics 
of  the  subject  lately  published.  Tlie  first  credit  opened  for  the  first 
line  was  by  a  Royal  order  at  the  end  of  1844.  The  line  was  from 
Paris  to  Rouen,  and  was  intended  as  an  experiment.  Next  came 
that  from  Paris  to  Lille  and  the  Belgian  frontier.  The  advantages 
of  the  system  being  ascertained,  rapid  progress  was  made,  espe- 
cially since  the  establishment  of  the  Empire  ;  and  in  1855  all  the 
chief  towns  of  departments  were  connected  by  wires  with  the 
capital.  In  1857  the  number  of  stations  in  action  was  171  ;  in 
1858  they  increased  to  1!)3.  The  whole  of  the  network  desirable 
and  contemplated  is  not,  however,  complete.  Up  to  last  year  there 
■were  13,030  kilometres  of  telegra,ph  wire  working  in  France,  but 
many  secondary  lines  remained  to  be  constructed.  The  French 
railways  for  which  concessions  have  been  granted  form  an  aggregate 
distance  of  more  than  16,000  kilometres,  and  there  are  more  than 
85,000  kilometres  of  Imperial  roads  in  France.  Hence  it  is  inferred 
that  a  great  deal  more  telegraph  line  remains  to  be  made 

The  French  lines  were  first  opened  for  private  correspondence  on 
the  1st  of  March,  1851.  There  were  then  but  17  working  stations, 
and  the  number  of  the  messages  sent  by  the  public  that  year  was 
little  more  than  9000.  In  1850  there  were  360,000,  in  1857 
413,000,  and  in  1858  463,000,  showing  an  increase  of  50,000  in  each 
of  the  last  two  years.  Some  rather  curious  details  are  given  as  to 
whence  and  whither  the  messages  were  sent,  and  their  nature.  The 
last  quarter  of  1858,  during  which  were  sent,  in  round  numbers, 
156,000  messages,  was  chosen  for  this  investigation.  Out  of  that 
number  98,000  were  sent  between  the  193  French  stations,  and 
58,000  between  those  stations  and  about  2000  foreign  stations.  Thus 
it  is  seen  that  the  telegraphic  correspondence  with  foreign  countries 
was  nearly  two-fifths  of  the  whole. 

ELECTRIC   LIGHT   APPARATUS. 

Mr.  C.  Weightman  Harrison,  of  Woolwich,  has  patented  the 
following  improvements.  They  relate  to  the  use  of  mercury  or  other- 
fluid  or  semi-fluid  as  an  electrode  in  obtaining  light  by  electricity, 
and  consist,  1,  in  the  employment  within  the  lamp  of  a  burner  fed 
with  a  supply  of  the  electrode,  so  that  it  shall  remain  full  or  nearly 
so  during  waste  or  consumption  by  the  light.  2.  In  controlling  the 
supply  of  fluid  electrodes  by  a  tap,  &c.,  worked  by  electric  action. 
S.  lu  forming  a  fluid  positive  compound  electrode  by  dividing  the 
stream  so  that  a  number  of  separate  lights  may  be  produced  from  it. 
4.  In  maintaining  by  self-acting  means  a  constant  degree  of  separa- 
tion between  the  point  where  the  stream  of  one  electrode  bieaks, 
and  the  reservoir  of  a  second  electrode  into  which  the  stream  falls  oi- 
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forms  contact.  The  patentee  accomplishes  this  by  connecting  the 
reservoir  of  the  second  electrode  to  a  float  which  is  placed  on  the  first 
electrode  contained  in  another  reservoir,  from  whence  the  stream 
issues,  whereby  as  the  float  descends,  the  second  reservoir  is  advanced 
in  exact  proportion  to  the  length  which  the  stream  is  diminished  by 
reduced  pressure.  He  also  effects  the  same  object  by  causing  the 
waste  or  condensed  fluid  forming  a  descending  stream  electrode,  to 
elevate  the  lower  electrode  or  reservoir  ;  this  may  be  done  by  placing 
it  on  a  float  under  which  such  waste  fluid  is  allowed  to  collect.  5. 
In  forming  the  reservoirs  for  holding  fluid  electrodes  of  a  combina- 
tion of  lamp  black  or  other  form  of  carbon  and  silica,  or  of  lamp 
black  and  china  clay,  rotten  stone,  &c.  6.  In  preventing  the  con- 
densation of  vapours  upon  the  glass  or  case  of  electric  lamps  by  a 
stream  of  liquid  or  air  being  made  to  flow  over  or  upon  the  interior 
surface  of  the  glass  or  case.  Also  by  partly  or  wholly  flUing  the  glass 
or  case  with  water,  alcohol,  bisulphuret  of  carbon,  &c.,  and  in  causing 
it  to  circulate  around  the  light,  or  to  pass  away  through  apparatus 
by  which  it  may  be  filtered,  and  then  returned  to  the  lamp  again  by 
a  pump,  &c.,  worked  by  electric  action.  7.  In  preventing  the  rise 
of  vapours  from  the  waste  fluid  of  electrodes  by  the  introduction  of 
a  stratum  of  water  or  other  liquid  into  the  waste  pipe  or  reservoir. — 
Mechanics'  Magazine.  

MAGNETO-ELECTRIC  LIGHT  AT  THE   SOUTH  FORELAND  LIGHTHOUSE. 

The  Upper  Lighthouse  at  the  South  Foreland,  near  Dover,  has 
been  illuminated  during  the  past  winter  by  the  Magneto-Electric 
Light,  by  direction  of  the  Trinity  House.  The  machine  employed 
in  producing  this  new  light  is  the  invention  of  Mr.  Holmes,  of  the 
firm  of  Holmes  and  Warner,  of  Northfleet :  and  Professor  Faraday, 
the  scientific  adviser  of  the  Trinity  House,  has  expressed  a  highly 
favourable  opinion  of  the  novelty.  The  electricity  in  this  application 
is  not  evolved  by  the  voltaic  battery,  or  by  chemical  force,  but  is  the 
result  of  magneto-electric  induction.  An  electric  current  tends  to 
pass  along  a  wire  whilst  that  wire  is  passing  by  a  magnetic  pole  ; 
and,  by  a  proper  exaltation  of  the  principles  evolved,  and  arrange- 
ment of  the  apparatus,  the  current  can  be  increased  in  force  tiU  it 
breaks  across  an  interval  between  the  carbons,  producing  a  light 
which  for  brilliancy  and  continuance  has  never  been  equalled. 

The  apparatus  is  thus  described  in  the  Illustrated  London  News 
for  October  22,  1859  : — To  two  wheels  with  six  radial  arms  are 
fixed  three  series  of  horse-shoe  or  V  magnets,  the  poles  of  which 
are  so  disposed  that  opposite  poles  of  opposite  magnets  face  each 
other,  and  in  each  ring  or  series  is  alternately  north  and  south.  The 
central  magnet-frame  is  arranged  between  two  series  of  helices,  and 
the  two  others  upon  either  side  of  the  helices.  In  these  two  series, 
the  magnets  are  so  arranged  as  to  be  in  immediate  proximity  to  the 
poles  of  the  cores  of  the  helices.  Each  helix  consists  of  a  hollow  core 
of  soft  iron,  around  which  the  wire  is  wound.  The  wheels  are  sup- 
ported by  a  strong  frame,  and  ai-e  set  in  motion  by  a  steam-engine. 
A  maximum  speed  of  about  85  revolutions  per  minute  is  sufficient  to 
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obtain  a  powerful  and  continuous  current  of  electricity,  suitable  for 
the  purpose,  the  tremor  of  high  speed  being  thus  avoided.  The  light 
is  stated  to  be  visible  for  above  27  miles,  and  to  be  seen  from  the 
tops  of  the  lighthouses  on  the  coast  of  France. 

Magneto-electricity  has  long  been  applied  in  the  telegraph,  and 
its  extension  to  lighthouses  promises  to  be  of  great  value.  A  Cor- 
respondent describes  the  new  South  Foreland  Light  as  surpassingly 
beautiful ;  and  no  less  admirable  are  the  skill  and  delicacy  exhibited 
in  the  machinery,  whereby  permanency  and  perfect  regularity  are 
secured  in  the  emission  of  the  flashes  (14,000  in  each  second  of 
time)  which  give  the  illuminations. 


NEW  ELECTEO-MEDICAL  APPARATUS. 

This  new  apparatus,  by  M.  Rhumkorff,  has  been  exhibited  and 
explained  to  the  British  Association  by  the  Abb^  Moigno.  The 
Abb^  briefly  described  Daniell's  and  Grove's  and  Bunsen's  galvanic 
batteries,  the  chief  objection  to  the  two  latter  being  the  evolution  of 
nitrous  acid  fumes.  The  peculiarity  of  the  instrument  he  exhibited 
•was,  that  sulphate  of  mercury  in  solution  contained  in  two  neat  little 
cups  of  carbon  was  used  to  excite  the  zinc  ;  a  small  battery  of  two 
cells,  aided  by  a  fihumkorffs  coil,  packed  up  in  a  small  box,  con- 
stituted the  apparatus.  

IMPROVED    GALVANOPLASTIC   PROCESS. 

Ak  improvement  in  the  method  of  producing  copies  of  busts, 
statues,  groups,  and  round  ornaments  by  the  Galvanoplastic  Process 
has  just  been  made  public.  The  principle  of  the  invention  is  the  use 
of  conductors  so  arranged  as  to  spread  the  electrical  current  over  a 
large  surface.  The  modes  of  applying  difi'er  according  to  circum- 
stances. One  plan  is  as  follows  : — A  piece  of  copper,  or  of  char- 
coal, is  made  to  represent  in  miniature  the  form  in  outline  of  the 
object  to  be  reproduced  ;  this  miniature  conductor  is  attached  to 
the  negative  pole,  and  then  introduced  into  tlie  interior  of  the  mould, 
which,  of  course,  is  in  connexion  witli  the  same  pole  ;  the  whole  is 
then  plunged  together  in  the  bath.  The  metal  is  conducted  by  the 
various  points  of  this  miniature-conductor  towards  all  the  various 
hollows  which  correspond  with  its  prominences.  This,  however, 
was  but  a  rude  form  of  the  methods  adopted.  The  inventor,  M. 
Lenoir,  afterwards  substituted  for  the  miniature  above  described,  a 
light  frame  or  mass  formed  of  metallic  wire  or  of  any  other  conduct- 
ing material,  which  he  introduced  in  the  same  manner  into  the 
hollow  of  the  mould  ;  by  this  means  he  obtained  a  large  number  of 
conductors,  which  ap[n-oached  every  portion  of  the  interior  of  the 
mould,  and  formed  what  he  calls  a  mass  of  nerves  for  conducting  the 
electricity  into  the  most  intricate  portions  of  the  hollow  mould. 
These  wires  also  render  the  decomposition  of  the  solution  unusually 
active— so  much  so  that  the  gas  liberated  rises  constantly  to  the 
surface  in  large  beads.  The  deposit,  however,  is  made  with  perfect 
regularity  and  uniformity.         
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ELECTKO-ZINC   DEPOSITS   ON   ENGRAVED   METALLIC  PLATES. 

Me.  H.  Beadbdby*  thus  describes  in  the  Journal  of  the  Society 
of  Arts  his  mode  of  surfacing  Engraved  Copper  Plates  with  a  coating 
of  pure  Zinc  by  Electro-metallurgical  means,  for  the  purpose  of  pro- 
tecting such  plates  from  wear  while  printing,  and  which  coating  can 
be  removed  and  renewed  at  pleasure,  Avith  facility  and  without 
injury  to  the  engraved  plate. 

To  obtain  a  deposit  of  pure  zinc  capable  of  printing  from  1500  to 
2000  impressions  or  more,  before  requiring  to  be  removed  and  re- 
newed, Mr.  Bradbury  has  recourse  to  a  combined  solution  of  chloride 
and  cyanide  of  zinc,  prepared  as  follows  : — 

Chloride  of  Zinc  Solution.  —  In  a  suitable  vessel  dissolve  one 
part  chloride  of  ammonium  in  eight  parts  water  ;  place  in  this  a 
porous  cell  containing  the  same  solution  and  a  copper  plate,  which 
attach  to  the  zinc  of  a  Smee's  battery,  and  in  the  outer  cell  place  a 
plate  of  spelter,  which  attach  to  the  silver  of  the  above  battery  for 
48  hours. 

Cyanide  of  Zinc  Solution. — Dissolve  }^  lb.  of  cyanide  of  potassium 
n  twelve  parts  of  water ;  then  add  as  much  chloride  of  zinc  as  the 
solution  will  take  up. 

Mix  these  solutions  together  in  equal  parts  ;  use  a  zinc  positive 
pole  and  one  of  Smee's  compound  batteries,  intensity  arrangement, 
charged  with  one  part  of  sulphuric  acid  to  twelve  of  water. 

In  from  45  minutes  to  an  hour  a  deposit  of  the  most  beautiful 
lustre  will  be  obtained,  capable  of  yielding  from  1500  to  2000 
impressions,  and  even  more,  according  to  the  experience  of  the 
manipulator.  

PRINTING   FROM   ENGRAVED    PLATES. 

Mr.  W.  E.  Newton  has  patented  a  new  mode  of  applying  En- 
graved Plates,  or  electrotype  or  other  substitutes  for  such  plates,  to 
the  cylinders  of  printing  presses  ;  and  of  applying  other  parts  of  such 
presses  in  combination  with  the  cylinders  to  enable  perfect  impres- 
sions to  be  taken  from  the  cylindi-ical  surfaces  of  the  plates. 

The  object  liere  is  to  print  very  rapidly  from  engraved  plates,  &c. 
The  surface  of  the  plate  to  be  printed  from  has  a  cylindrical  form,  so 
that  it  may  be  made  to  rotate  and  produce  the  impression  on  the 
paper,  &c.,  as  the  latter  moves  between  it  and  another  rotating  sur- 
face. The  invention  consists  :  1,  in  backing  the  plates  with  a  flexi- 
ble but  inelastic  metal,  and  winding  them  upon  the  periphery  of 
the  printing  cylinder,  by  drawing  and  bending  them  between  the 
latter  and  the  periphery  of  the  feeding  and  impression  cylinder,  so  as 
to  make  them  bear  evenly  and  solidly  upon  every  part  of  the  first- 
named  cylinder,  and  securing  them  firmly  thereto.  It  also  consists 
in  a  mode  of  applying  a  clearing  roller  in  combination  with  the 
printing  cylinder  and  the  inking  roller,  for  removing  the  super- 
fluous ink  from  the  surface  of  the  plates  after  the  inking  operation. 

*  The  Emperor  of  the  French  has  accepted  a  copy  of  Mr.  Bradbury's  recent 
work  on  Nature  Printing,  and  has  been  pleased  to  present  that  gentleman  with  a 
gold  snuffbox,  surmounted  by  the  Imperial  Crown  and  Cix^her  in  brilliants. 
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Also  in  a  method  of  applying  an  endless  band  to  clear  and  polish  the 
surface  of  the  plates  between  the  engraved  lines  or  sunk  portions 
which  produce  the  impression. 


DURABILITY   OF  ELECTROTYPE   WORK. 

Mr.  E.  Richardson,  in  a  communication  to  the  Builder,  No. 
845,  gives  the  following  information  as  to  the  ]3robable  durability  of 
Electrotype  metal,  and  its  thickness.  Mr.  Richardson  states  that 
in  1844,  being  called  upon  to  furnish  metal  medallions,  &c.,  for  the 
granite  testimonial  to  jMajor-General  Sir  Alexander  Dickson, 
K.C.B.,  &c.,  near  the  Rotunda,  on  Woolwich-common,  a  very 
exposed  situation, — he  suggested  electrotype  castings.  A  consulta- 
tion of  officers  on  the  question  followed,  the  results  being  full  per- 
mission to  reproduce  the  models  in  electrotype  copper,  which  Avas 
ably  executed  by  Mr.  H.  Cox,  of  Battersea.  These  castings  were 
at  that  time  of  imusual  size  and  thickness — viz.,  2  feet  6  inches 
diameter,  and  fully  an  eighth  of  an  inch  thick  of  solid  metal.  This 
"was  effected  also  without  shrinking,  and  every  tool  touch  from  the 
clay-model  was  reproduced.  These  works  have  been  now  exposed 
for  15  years.  They  weighed,  Mx\  Richardson  believes,  30  lbs. 
each.     No  chasing  was  required. 

On  the  other  hand,  Mr.  Richardson  has  had  for  years  a  small 
brass,  about  15  inches  high,  of  his  Templai-,  William  Earl  of  Pem- 
broke, produced  by  the  old  fire-process,  which  cost  pounds  to  chase, 
obliterating  every  line  of  his  original  model,  and  weighing  nearly 
J  of  a  cwt.  When  are  we  to  rival  our  foreign  neighbours  in  this 
important  branch  ?    The  zinc  Berlin  process  seems  forgotten. 


PROTECTION   OP   SILVERED   SURFACES. 

Baron  von  Liebig  has  patented  certain  improvements  in  pro- 
tecting the  Silvered  Surfaces  of  Mirrors,  and  other  articles  of  Glass. 
This  method  consists  in  preparing  the  silvered  surface  of  mirrors, 
&c.,  by  depositing  thereon  a  coating  of  copper,  gold,  or  other 
metal,  by  electricitj',  combined  with  the  use  of  a  neutral  solution  of 
the  double  salt  tartrate  of  the  oxide  of  copper,  and  soda,  potash,  or 
ammonia,  or  an  alkaline  solution  of  gold,  nickel,  &c. 
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CHEMICAL    EQUIVALENTS. 

At  the  late  meeting  of  the  British  Association,  Dr.  Lyon  Playfair, 
the  President  of  the  Chemical  Section,  in  his  opening  address,  re- 
ferred to  the  remarks  which  had  been  made  by  his  predecessor  in  the 
chair,  Sir  John  Herschel,  last  year,  who  directed  attention  to  the 
great  importance  of  studying,  with  increased  accuracy,  the  combining 
proportions  of  bodies,  in  the  hope  of  determining  the  exact  numeri- 
cal relations  which  prevail  between  the  elements.  He  justly  regarded 
it  as  a  subject  worthy  of  the  most  accurate  experiment,  to  ascertain 
whether  the  combining  proportions  of  the  elements  be  multiples  of 
the  combining  proportion  of  hydrogen,  as  suggested  by  Prout ;  cau- 
tioning chemists  at  the  same  time  not  to  accept  mere  approximate 
accordances  as  evidence  of  this  relation.  He  (Dr.  Playfair)  con- 
gratulated the  section  on  the  publication  of  the  laborious  investiga- 
tions of  Dumas  on  this  important  inquiry.  It  required  a  chemist  of 
great  manipulative  skill,  as  well  as  of  fertile  experiment,  to  obtain 
combining  numbers  for  the  elements  upon  which  a  greater  reliance 
could  be  placed  than  upon  those  determined  with  such  admirable 
precision  by  Berzelius,  the  great  master  of  analysis.  The  atomic 
weights  found  by  that  chemist  did  not,  for  many  of  the  simple  bodies, 
confirm  the  suggestion  of  Prout  as  to  the  multiple  relations  of  these 
numbers  to  the  equivalent  of  hydrogen.  At  the  same  time,  the 
more  recent  determinations  for  the  atomic  weights  of  carbon,  silver, 
and  some  other  elements,  so  closely  coincided  with  this  view,  that 
it  was  very  desirable  to  extend  new  experiments  to  the  bodies  which 
had  fractional  atomic  weights  assigned  to  them.  In  M.  Dumas' 
Memoirs  there  were  the  results,  though  not  the  details,  of  a  large 
series  of  experiments  on  many  of  the  elements.  He  obtained  num- 
bers of  precisely  the  same  values  as  those  obtained  by  the  Swedish 
philosopher — numbers  which  are  not  multiples  of  the  equivalent  of 
hydrogen.  But  when  he  applied  his  methods  of  discovery  and  in- 
ventiveness to  the  further  investigation  of  the  subject,  it  was  found 
that  atomic  weights  could  be  deduced  which  were  multiples  of  that 
of  hydrogen,  or  at  least  stood  in  a  very  simple  relation  to  it.  Hence 
the  general  views  of  Prout,  that  the  equivalents  of  the  elements 
compared  with  certain  unities  are  represented  by  whole  numbers, 
seem  to  be  supported  by  recent  experiments,  although  it  would  be 
premature  to  say  that  there  are  no  exceptions  to  the  law. 

He  referred  also  to  the  proposals  which  had  been  made  by  some 
chemists,  to  double  the  equivalent  numbers  for  oxygen  and  carbon, 
but  expressed  himself  unfavourable  to  such  a  change  at  present. 


SENSATION'   OF   HEAT   CAUSED   BY   CAKBONIC   ACID. 

A  COMMUNICATION  has  been  made  to  the  French  Academy  of 
Sciences  on  this  subject.     One  of  the  most  singular  properties  of  this 
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gas,  says  the  repoi-t,  is  its  decided  effect  upon  the  skin.  All  parts  of 
the  body  that  come  in  contact  with  it  feel  immediately  an  extraordi- 
nary increase  of  heat,  which  is  not  exhibited  by  the  thermometer. 
A  person  placed  in  a  room  heated  to  20°  Centigrade,  and  plunging 
his  naked  arm  into  a  receiver  full  of  carbonic  acid  gas,  feels  as  though 
he  had  put  his  arm  into  something  15  or  20  degrees  hotter  than  the 
air  of  the  chamber.  This  property  has  been  turned  to  account  medi- 
cally in  thermal  establishments  where  baths  and  douches  of  the  gas, 
sometimes  pure  and  sometimes  mixed,  have  been  administered  to 
invalids,  but  we  are  not  told  with  what  effect.  M.  Boussingault 
says  that  in  a  trench  of  an  old  sulphur-mine  in  New  Grenada,  he 
was  almost  suffocated  and  thrown  into  a  violent  perspiration  by 
this  gas,  the  heat  of  which  he  believed,  at  the  time,  to  be  equal 
to  40°,  but  his  thermometers,  after  being  left  an  hour  in  the  trench, 
only  luarked  19°,  three  degrees,  in  fact,  less  than  the  temperature 
of  the  surface  in  the  shade.  The  Professor  also  felt  a  pricking 
sensation  in  the  eyes  from  the  effect  of  the  gas,  and  he  was 
assured  by  the  miners  that  they  almost  all  suffered  from  weakness, 
and  that  blindness  was  a  common  result  of  constant  exposure  to 
this  gas.  

BINOXIDE   OF   HYDROGEN. 

Professor  SchoNBEIN  has  made  the  interesting  discovery  that 
during  the  slow  oxidation  of  several  metals  (zinc,  cadmium,  tin, 
lead,  bismuth,  and  copper)  in  moist  air,  appreciable  quantities  of 
Binoxide  of  Hydrogen  are  formed.  The  Professor,  for  example, 
takes  zinc  filings,  and  makes  an  amalgam  with  mercury.  This 
amalgam  he  stirs  up  in  a  tumbler  with  diluted  sulphuric  acid,  by 
which  means  he  reduces  it  to  a  rough  powder,  and  after  well 
■washing  it  he  places  the  powder  loosely  in  a  funnel  set  over  a 
bottle,  and  allows  a  thin  stream  of  distilled  water  to  trickle  through. 
The  presence  of  binoxide  in  the  water  which  has  passed  will  be 
detected  by  the  following  tests,  which  depend  on  the  oxidizing  and 
reducing  effects  produced  by  the  binoxide  upon  certain  substances. 
Thin  starch  paste,  containing  some  iodide  of  potassium,  when  mixed 
with  the  water  is  in  a  very  short  time  coloured  dark  blue  on  adding 
a  few  drops  of  a  weak  solution  of  any  proto-salt  of  iron  to  the  mix- 
ture. This  test  will  succeed  if  the  water  contain  only  one  half  mil- 
lionth part  of  the  binoxide.  The  red  colour  of  a  solution  of  perman- 
ganate of  potash,  slightly  acidulated  with  sulphuric  acid,  is  discharged 
by  the  dilute  solution  of  HO.^.  It  will  also  precipitate  Prussian  blue 
from  a  mixture  of  the  most  dilute  solutions  of  red  cyanide  of  potas- 
sium and  any  'pcr  salt  of  iron.  A  dilute  solution  of  chromic  acid  is 
&  less  delicate  test,  but  it  is  coloured  azure  blue  by  water  containing 
only  -g-jrwutli  of  the  binoxide. 

Water  acidulated  with  sulphuric  acid  is  found  to  give  more  of  the 
binoxide  than  pure  water,  but  the  maximum  quantity  formed  seems 
never  to  exceed  c  uW^^^  of  the  acidulated  water. 

Professor  Schiinbein  supposes  all  slow  oxidations  in  air  to  depend 
on  what  he  calls  the    "chemical  polarization  of  neutral  oxygen," 
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wliicli  he  is  inclined  to  suspect  is  also  deeply  concerned  in  animal 
respiration,  and  many  other  chemical  actions  going  on  in  nature. 
— Abridged  from  a  letter  of  Professor  Sclwnhein  to  Dr.  Fa.raday,  in 
the  Philosophical  Magazine.       

OZONE  AND   ANTOZONE. 

Peopessor  Faeadat  has  read  to  the  lloyal  Institution  a  paper 
"  On  kichonbein's  Ozone  and  Antozone."  Ozone  had  already  been 
before  the  members  of  the  Royal  Institution  on  two  occasions  :  on 
the  lotli  June,  1851,  when  Schonbein's  early  views  of  it  were  given, 
and  on  the  10th  June,  1853,  when  the  results  of  MM.  Frdmy  and 
E.  Becquerel,  obtained  by  passing  the  electric  spark  through  dry 
oxygen,  were  described  ;  and  also  the  opinion  of  Schonbein  respecting' 
the  entrance  of  ozone  as  sucli  (:ind  not  as  simple  oxygen)  into  com- 
bination. Since  then,  Schonbein  has  been  led  to  the  belief  that 
oxygen  can  exist  in  a  third  state,  as  far  removed  by  its  properties 
from  ordinary  oxygen  in  the  one  direction  as  ozone  is  in  the  other  ; 
and  therefore,  in  a  certain  sense  antagonistic  to  ozone.  This  sub- 
stance he  names  antozone,  and  believes  that  it  also  enters  into  com- 
bination, retaining,  for  the  time,  its  special  properties.  Hence  there 
is  not  merely  ozone  and  antozone,  but  also  ozonide  and  antozonide 
compounds.  Thus,  permanganic  acid,  chromic  acid,  peroxides  of  man- 
ganese, lead,  cobalt,  nickel,  bismuth,  silver,  &c.,  form  a  list  of 
bodies  containing  more  or  less  of  ozone  in  combination  ;  and  the 
character  of  ozone,  and  of  these  bodies  because  of  the  ozone  in  them, 
is  that  they  are  electro-negative  to  the  antozonides,  i.e.,  as  copper  to 
zinc  ;  they  evolve  chlorine  from  chlorides  ;  they  cannot  generate 
peroxide  of  hydrogen ;  and  they  render  blue  the  precipitated  tinc- 
ture of  guaiacum.  On  the  other  handj  oxy water  and  the  peroxides 
of  potassium,  sodium,  barium,  strontium,  and  calcium,  form  a  list  of 
substances  containing  antozone.  These  bodies  are  electro-positive 
to  tlie  former  ;  t}iey  cannot  evolve  chlorine  from  hydrochloric  acid, 
or  the  chlorides  ;  they  evolve  tlie  peroxide  of  hydrogen  when  treated 
either  by  oxyacids  or  even  tlie  hydrochloric  acid,  and  they  not  only 
do  not  render  blue  the  white  precipitated  guaiacum,  but  they  restore 
that  which  has  been  rendered  blue  by  ozone  to  the  white  or  colour- 
less condition.  Now  when  two  ozonides  or  two  antozonides  are  put 
together,  virith  the  addition  of  water  or  an  indifferent  acid,  they 
mingle  but  do  not  act  on  each  other  ;  but  if  one  body  from  each 
list  be  associated  in  like  manner,  they  mutually  act,  oxygen  is 
evolved  from  botli,  and  ordinary  oxygen  is  set  free  ;  or  rather,  as 
Schonbein  believes,  ozone  separates  from  one  body,  and  antozone 
from  the  other ;  and  these  uniting  produce  the  intermediate  or 
neutral  oxygen.  Th^nard,  who  discovered  the  peroxide  of  hydrogen, 
showed  that  tlie  peroxide  of  silver,  when  brought  into  contact  with 
it,  not  only  caused  the  separation  of  part  of  the  oxygen  of  the  fluid, 
but  also  itself  lost  oxygen,  that  element  leaving  both  bodies  and  ap- 
pearing in  the  gaseous  state.  This  experiment,  with  others  of  a 
like  nature,  and  many  new  ones,  were  referred  to  and  made  in  illus- 
tration of  Schonbein's  views.     As  to  the  independent  existence  of 
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oxygen  in  these  two  new  and  antithetical  states,  ozone  has  been  so 
obtained,  i.e.,  out  of  combination,  and  independent  of  any  other 
body  ;  but  antozone  has  not  as  yet  afforded  this  proof  of  its  pos- 
sible separate  condition.  Oxywater  is  the  compound  in  wliich  it 
seems  nearest  to  a  free  condition.  As  Schoiibein's  view  includes 
the  idea  that  oxygen  in  these  two  states  can  retain  their  peculiar 
properties  when  out  of  combination,  and  have  them  conferred  othei-- 
wise  than  by  combination,  and  as  ozone  does  fulfil  these  conditions 
and  does  exist  in  the  independent  state,  so  it  is  important  that  anto- 
zone should  be  pursued  by  experiment  until  it  gives  a  like  result. 
In  relation  to  this  subject  the  view  of  Mr.  Brodie  should  be  referred 
to,  respecting  the  condition  of  certain  elements  at  the  moment  of 
chemical  change,  on  which  he  published  a  paper  in  the  Phil.  Trans. 
for  1850,  p.  759,  and  another  in  the  Chemical  Society's  Journal  in 
1S55.  He  assumed  oxygen  as  capable  of  existing  in  two  states ; 
the  particles  being  polarized  to  each  other  by  the  action  of  associated 
particles,  and  for  the  moment  in  the  relation  of  oxygen  and  hydro- 
gen to  each  other  ;  he  also  made  many  numerical  experiments  for 
the  purpose  of  obtaining  the  equivalent  action  of  the  oxygens 
a,ssumed  to  be  in  these  opposed  polar  states, 

ARTIFICIAL  FOEMATIOX   OF   MINERALS. 

Deville  and  Caron  have  described  a  process  by  which  they  have 
prepared  several  crystallized  minerals.  The  method  employed  con- 
sists in  the  action  of  metallic  fluorides  on  oxygen  compounds,  either 
fixed  or  volatile.  It  requires  a  high  temperature,  but  is  of  very  wide 
application,  as  the  metallic  fluorides  are  seldom  absolutely  fixed. 
Corundum  is  prepared  easily,  and  in  large  crystals,  by  introducing 
into  a  carbon  crucible  fluoride  of  aluminium,  above  which  is  fixed  a 
small  cupel  of  carbon  filled  with  lioracic  acid.  The  whole  is  fitted 
with  a  good  cover,  and  kept  for  an  hour  at  a  white  heat.  The  vapour 
of  the  fluoride  of  aluminium  meets  that  of  the  boracic  acid  ;  and 
their  mutual  action  gives  rise  to  fluoride  of  boron  and  to  corundum, 
which  is  thus  frequently  obtained  in  crystals  a  centimetre  in  length, 
but  of  no  great  thickness,  having  the  hardness  and  all  the  other 
physical  properties  of  the  natural  corundum. 

Rubies  are  similarly  obtained,  a  little  fluoride  of  chromium  being 
added  to  the  fluoride  of  aluminium  :  the  operation  is  conducted  in 
crucibles  of  alumina,  and  the  boracic  acid  placed  in  a  cupel  of  platinum. 
Blue  sapphire  and  green  corundum  are  produced  under  similar  cir- 
cumstances, the  difference  in  colour  arising  from  the  difference  in  the 
quantity  of  chrome.  Cymophane,  obtained  by  the  action  of  boracic 
acid  on  fluoride  of  aluminium  and  glucinum,  resembled  the  Ame- 
rican specimens.  Gahuite  was  obtained  by  placing  a  mixture  of 
fluoride  of  aluminium  and  fluoride  of  zinc  in  vessels  of  iron,  contain- 
ing boracic  acid  placed  in  a  platinum  tray.  The  Gahnite  is  depo- 
sited on  the  various  parts  of  the  apparatus,  in  very  brilliant  regular 
octahedra  coloured  by  the  iron. 

When  the  boracic  acid  is  replaced  by  silicic  acid,  and  volatile 
fluoride  employed,  crystallized  silicates  may  be  obtained.  In  this 
manner  staurotidewas  obtained  in  form  and  in  composition  like  the 
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natural  mineral.  It  is  also  obtained  by  heating  alumina  in  a  current 
of  gaseous  fluoride  of  silicon.  The  alumina  becomes  changed  into 
cruciform  crystals  which  have  the  composition  of  staurotide. 

Rutile  was  obtained  by  the  decomposition  of  a  fusible  titanate, 
more  especially  titanate  of  protoxide  of  tin,  with  silica. — Comptes 
Rendus  ;  Philos.  Mar/.,  No.  114. 


FORMATION   OP   DIAMONDS. 

SlMMLER  suggests  that  Diamond  may  possibly  be  a  product  of 
crystallization  from  liquid  carbonic  acid.  Diamond  often  contains 
cavities,  and,  as  Brewster  has  observed,  with  accompanying  circum- 
.stances  which  point  to  a  strong  pressure  in  the  interior,  although  he 
does  not  state  whether  they  contained  water. 

Brewster  explained  his  observations  of  the  coloured  rings  with  the 
black  cross  around  the  cavities,  by  ascribing  to  the  diamond  a 
gummy  consistence  and  vegetable  origin.  Simmler  suggests  that  it 
may  rather  be  compared  to  that  of  unequally  compressed  glass. 

To  confirm  this  view  of  the  foimation  of  diamonds,  it  would  be 
necessary  to  prove  that  liquid  carbonic  acid  possessed  a  solvent 
power  for  carbon  similar  to  that  which  bisulphide  of  carbon  has  for 
sulphur,  or  liquid  sulphide  of  phosphorus  for  phosphorus.  Expe- 
riments which  Simmler  made  in  this  direction  with  a  view  of  pre- 
paring liquid  carbonic  acid  by  Faraday's  method,  gave  no  results, 
as  the  tubes  always  exploded. — Philosophical  Magazine,  No.  114. 


DRY   SATURATED    STEAM. 

Mr.  Macquorne  Eankine,  C.E.,  has  communicated  to  the  Royal 
Society  a  paper  "  On  the  Thermodynamic  Theory  of  Steam-engines 
with  dry  saturated  Steam,  and  its  application  to  practice." 

In  1849  it  was  demonstrated,  contemporaneously  and  inde- 
pendently, by  Professor  Clausius  and  the  author  of  this  paper,  from 
the  laws  of  thermodynamics,  that  when  steam  or  other  saturated 
vapour  in  expanding  performs  work,  and  receives  no  heat  from 
■without,  a  portion  of  it  must  be  liquefied.  That  theoretical  con- 
clusion has  since  been  confirmed  by  practical  experience. 

The  principal  eifect  of  tbe  "  steam-jacket"  invented  by  Watt  is  to  prevent  that 
liquel'actiou. 

The  presence  of  liquid  water  in  any  considerable  quantity  in  the  cylinder  of  a 
steam-engine  acts  injuriously,  by  taking  heat  from  the  steam  ivhile  it  is  being 
admitted,  and  giving  out  that  heat  to  the  steam  which  is  about  to  be  discharged. 
Most  of  the  heat  so  transferred  is  wasted. 

The  only  exact  thermodynamic  formulae  for  the  work  of  steam  hitherto  pub- 
lished (by  the  author  in  the  PUlosophieal  Transactions,  1854,  and  by  Professor 
Clausius  in  the  Philosophical  Magazine  for  1856),  are  adapted  to  steam  which 
receives  no  heat  iu  expanding. 

The  present  paper,  after  recapitulating  the  general  equation  of 
thermodynamics,  and  the  special  formulse  for  the  pressure,  volume, 
and  latent  heat  of  steam,  proceeds  to  the  investigation  of  the  exact 
formulse  for  the  work  of  steam  which  is  supplied  during  its  expan- 
sion with  just  enough  of  heat  to  prevent  any  appreciable  portion  of 
it  from  condensing,  for  the  expenditure  of  heat  in  producing  and 
using  that  steam,  and  for  its  efficiency  in  producing  motive  power. 
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There  is  explained  a  convenient  approximation  to  tlie  exact  for- 
niulge,  founded  on  the  facts,  that  for  initial  pressures  of  steam  of 
from  30  to  120  lbs.  on  the  square  inch  (including  atmospheric 
pressure),  and  for  ratios  of  expansion  up  to  sixteen,  the  pressure  of 
saturated  steam  varies  nearly  as  the  seventeenth  power  of  the 
sixteenth  root  of  its  densit}',  and  that  the  expenditure  of  heat  in  an 
engine  in  which  di-y  saturated  steam  is  used,  expressed  in  units  of 
energy,  is  nearly  equal  to  fifteen-and-a-half  times  the  product  of  the 
initial  pressure  and  volume  of  the  steam  expended. 

Lastly  there  are  given  examples  of  the  application  of  the  formulae 
to  the  engines  of  three  steam- vessels  lately  experimented  on  by  the 
author.  The  displacements  of  those  ships  are  from  700  to  1100 
tons  ;  the  indicated  horse- power  of  their  engines  from  226  to  1180  ; 
the  initial  absolute  pressures  of  steam  in  their  cyhnders  range  from 
32  to  lOSilbs.  on  the  square  inch,  and  the  ratios  of  expansion  from 
4  to  16.  In  each  case  the  difference  between  the  results  of 
calculation  and  experiment  is  within  the  limits  of  error  of  ob- 
servation, and  ranges  from  -^  to  -^^  of  the  actual  work  of  the 
steam.  The  author  has  computed  tables  of  the  results  of  the 
formula;,  exact  and  approximate. 


PRESERVING   MILK. 

The  Abb^  Moigno  has  communicated  to  the  British  Association  a, 
"New  Process  of  Preserving  Milk  perfectly  Pure  in  the  Natural 
State,  without  any  Chemical  Agent."  To  preserve  milk  for  an  in- 
definite period  is  an  important  problem,  which  in  France  has  been 
solved  in  three  different  modes.  M.  de  Villeneuve  was  the  first  to 
preserve  milk,  solidifying  it  by  the  addition  of  certain  solid  in- 
gredients, but  it  was  no  longer,  properly  speaking,  milk.  M.  de 
Signac  presei-ved  it  by  evaporating  the  milk  till  it  became  of  the  con- 
sistence of  syrup,  rendering  it  a  solid  mixture  of  milk  and  sugar, 
still  it  could  not  be  called  milk.  M.  Maben  also  preserved  it  by 
excluding  the  air  and  exposing  it  to  an  atmosphere  of  steam  about 
100°  Cent.,  thus  depriving  it  of  all  the  gases  which  it  contained,  and 
then  hermetically  sealing  the  filled  bottles  in  which  it  had  been 
heated.  The  Abb^  Moigno  opened  a  bottle  which  had  been  closed 
by  M.  Maben  on  the  14th  of  February,  1851  ;  and  after  a  lapse  of 
five  and  a  half  years,  he  found  it  as  fresh  as  it  was  the  first  day.  M. 
de  Pierre  has  greatly  improved  the  discover}'.  The  means  which 
he  employs  to  effect  the  preservation  of  milk  is  still  heat  ;  but  heat 
applied  in  some  peculiar  way,  by  manual  dexterity,  first  discovered 
by  a  Swiss  shejiherd.  The  Abbe  could  only  state  that  the  effect 
of  this  new  method  of  applying  heat  is  to  remove  a  sort  of  diastase, 
or  animal  feiTuent,  which  exists  in  milk  in  a  very  small  quantity, 
and  which  is  the  real  cause  of  its  speedy  decomposition.  When 
this  species  of  ferment  is  removed,  milk  can  be  preserved  for  an 
indefinite  period  of  time  in  vessels  not  quite  full,  and  consequently 
exposed  to  the  contact  of  rarefied  air,  a  result  which  was  not  effected 
by  the  process  of  M.  Maben    or  rather  that  of  M.   Gay-Lussac,  as 
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ihey  completely  expelled  those  gases  which  otherwise  would  have 
rendered  it  sour.  The  Abb^  then  poured  from  a  large  vessel  into 
glasses  a  milk  as  natural,  as  pure,  ard  as  rich  as  when  it  was  taken 
from  the  cow  in  the  fertile  plains  of  Normandy.  Owing  to  its  greater 
specific  lightness  cream  ascends  to  the  top  of  the  vessel,  but  it  can 
be  easily  made  to  diffuse  itself  through  the  milk  by  slightly  shaking 
it  before  uncorking  the  bottle.  As  the  vessel  is  not  quite  full,  a 
small  quantity  of  butter  may  have  been  formed,  and  the  milk  may 
have  become  somewhat  less  rich,  but  it  will  still  be  pure  and  natural 
milk  without  any  strange  taste. 

Professor  Christison  said  that,  after  tasting  the  specimens  of  the 
milk  brought  by  the  Abbe,  he  was  of  opinion  that  it  was  the  best 
preserved  milk  he  had  ever  tasted. 


MAGNETIC   PEOTO- CARBIDE   OF   IRON   FILTERS. 

Mr.  Thomas  Spencer,  of  Euston-road,  has  employed  this  new 
filtering  and  purifying  medium  with  great  success.  Among  its 
advantages  are  the  following: — First,  It  deprives  water  of  all  the 
colour,  taste,  and  odour  which  arise  from  organic  matter,  such  as 
peat,  decayed  wood,  or  leaves  ;  or  even  that  arising  from  animal 
putrescence.  Second,  Tt  renders  most  deleterious  gases,  including 
sulphuretted  or  phosphoretted  hydrogen,  perfectly  innocuous,  by 
forcing  them  into  combination  with  oxygen.  Third,  According  to 
the  experiments  of  Professors  Brande,  Clark,  and  Mr.  Spencer,  soft 
water  treated  by  the  carbide,  or  magnetic  oxide,  has  no  action  on 
lead.  Fourth,  Water  so  filtered  does  not  readily  give  birth  to 
animal  or  putrefactive  vegetable  life,  such  being  a  consequence  of 
its  deprivation  of  all  free  organic  matter.  Thus,  to  the  water  of  the 
dirtiest  ditch  or  shallow  pond  may  be  instantaneously  imparted  all 
the  healthful  qualities  of  that  derived  from  a  deep-seated  rural 
spring,  though  without  its  usual  hardness  :  the  mode  of  conversion, 
too,  is  in  principle  precisely  that  employed  by  nature.  To  maintain 
the  health  of  an  army  in  the  field  during  a  summer  campaign, 
filters  of  this  material  must  prove  invaluable  ;  as,  with  the  excep- 
tion of  saline  water,  Mr.  Spencer  has  not  found  any  that  might  not 
be  drank  after  passing  through  from  8  to  12  inches  of  this  new 
medium.  Even  the  filthiest  sewer  water,  emitted  into  the  Thames, 
becomes  bright  and  inodorous  after  its  passage  through  such  a  filter. 
The  action  in  the  latter  case  arises  from  the  singular  power  of  the 
carbide  to  absorb  and  solidify  the  gaseous  sulphur  and  phosphorus, 
which  are  always  combined  with  hydrogen  in  sewer  water.  On  the 
same  principle,  the  carbide  is  now  found  to  be  by  far  the  best  puri- 
fier of  illuminating  gas  that  has  yet  been  brought  forward.  To 
which  may  be  added,  the  sulphur  absorbed,  either  from  sewer  water 
or  gas,  is  recoverable  at  a  profit,  leaving  the  qualities  of  the  carbide 
unimpaired. 

The  carbide  can  be  manufactured  very  cheaply.  A  cubic  foot  and 
a  cvvt.  of  it  are  very  nearly  equivalent,  a  foot  weighing  about 
118  lbs.  For  purifying  water,  Mr.  Spencer  prefers  that  made  from 
the  Parkhead  Hematite,  which  he  found  at  the  comm'^ncement  of 
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his  experiments  to  be,  perhaps,   the  purest  iron  ore  in  the  king^ 
dom.     This  has  been  since  confirmed  by  a  Board  of  Ordnance  Corn- 


Mr.  Spencer  thus  explains  the  physical  powers  of  purification 
possessed  by  carbide  to  arise  from  its  singular  property  of  attracting 
to,  and  condensing  upon  its  surface  oxygen,  but  ^Yithout  entering 
into  chemical  combination  with  this  gas  :  — 

The  action  exercised  by  the  carbide  on  oxygen  may  not  be  inaptly  likened  to 
that  of  a  magnet  on  iron  tilings,  the  carbide  representing  the  magnet,  and  the 
oxygen  the  tilings.  We  have  all  observed  that  the  poles  of  a  magnet,  after  im- 
mersion in  iron  tihngs,  come  forth  covered  with  these  minute  particles  of  iron, 
■arranged  in  striae.  Thus,  they  are  first  attracted,  and  then  polarized,  by  means 
of  which  they  acquire  properties  ditTering  from  those  possessed  by  them  before. 
The  uniform  results  of  all  my  experiments  lead  me  to  entertain  no  doubt  that 
the  magnetic  carbide  exercises  tirst  an  attractive  and  then  a  polarizing  power 
over  oxygen,  of  a  character  analogous  to  that  exercised  by  the  magnet  over  the 
filings.  That  is  to  say,  the  oxygen  which  the  carbide  meets  in  the  atmosphere, 
or  in  water,  is  first  attracted  to  its  surface,  and,  like  the  iron  filings,  its  atoms 
become  polarized;  and,  to  complete  the  analogy,  they  acquire  properties  difier- 
ing  from  those  of  oxygen  in  its  ordinary  state. 

Thus,  adds  Mr.  Speucer,  I  find  this  polarized  oxygeu  to  be  identical  with  the 
body  now  known  to  chemists  as  ozone,  and  which  is  becoming  generally  reco- 
gnised as  one  of  Nature's  chief  agents  of  purification.  That  tlus  is  so,  is  not 
the  result  of  mere  speculation  on  my  part ;  but,  on  the  contrary,  it  is  demon- 
strable by  means  of  several  conclusive  experiments.  The  peculiar  property 
possessed  by  ozone,  or  polarized  oxygen,  over  ordinary  oxygen,  is  its  rapidity 
of  combination  with,  and  consequent  neutralization  of,  every  kind  of  noxious 
body  having  an  organic  origin. 

As  regards  water,  any  noxious  gaseous  bodies  that  are  found  in  it  become  in- 
stantaneously harmless  on  encountering  tlie  carbide  in  the  process  of  filtration. 
This  arises  from  their  rapid  combination  with  the  ozonized  oxygen  they  find  on 
the  surface  of  the  carbide.  ___^__ 

THE   NEW   METAL   ALUMINIUM. 

A  PAPEB  on  Aluminium  has  been  read  at  the  Society  of  Arts  by 
Mr.  Foster,  the  able  Secretary  of  that  Society.  First  mentioning 
the  extension  which  chemical  knowledge  has  undergone  in  modern 
times,  and  the  boundless  supply  of  aluminous  substances  which  has 
thus  been  opened  up — in  granites,  slates,  schist,  and  especially  in 
clays — the  author  pointed  out  the  fact  that  aluminium  foi-ms  an 
essential  portion  of  our  most  brilliant  gems,  including  corruudum, 
the  sapphire,  and  the  Oriental  ruby  and  emerald  ;  and  then  pro- 
ceeded to  remark  that,  notwithstanding  the  universal  diffusion  of 
ores  of  aluminium,  the  existence  of  the  metal  itself  was  not  known 
until  the  last  half  century,  and  its  extraction  has  been  attended  by 
great  difiiculty.  He  then  detailed  the  means  adopted  for  j^roducing 
sodium  by  Davy,  Gay-Lussac,  Th^nard,  Mitscherhch,  Brunner, 
Donny,  Mareska,  and,  more  recently,  Deville ;  and  traced  the 
labours  of  Oersted,  Wohler,  and  Deville,  in  the  production  of  alumi- 
nium. After  quoting  from  the  paper  read  by  the  Kev.  J.  Barlow, 
in  1856,  on  Deville's  process,  noticing  the  modifications  which  Paul 
Morin  introduced,  and  sketching  the  labours  of  Dr.  Percy,  Mr. 
Dick,  and  Rose  (of  Berhn),  the  author  stated  that  Mr.  Gerhard,  an 
Englishman,  had  for  some  time  past  been  endeavouring  to  introduce 
the  manufacture  into  this  country.     The  applicability  of  some  of 
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the  alloys  of  this  metal  was  then  pointed  out,  as  ■well  as  some  of 
the  difficulties  which  were  for  a  time  likely  to  retard  its  more  gene- 
ral use,  the  most  important  being  that  hitherto  no  effectual  solder 
had  been  discovered  suitable  for  it.  The  valuable  qualities  it  pos- 
sessed— viz.,  extreme  lightness,  capability  of  resisting  atmospheric 
action,  malleability  and  ductility  superior  to  those  of  silver,  with  a 
250 wer  of  conducting  electricity,  and  other  important  advantages, 
tended  to  show  that  though  possibly  its  susceptibility  to  the  action  of 
moisture  might  render  it  unfit  for  some  of  the  purposes  to  which,  in 
the  early  stages  of  its  discovery,  it  had  been  hoped  to  apply  it  ;  yet 
that,  if  produced  at  a  moderate  price,  it  would  be  found  a  most 
valuable  addition  to  our  list  of  practically  useful  metals.  The  author 
drew  attention  to  the  advantages  that  it  seemed  to  ofier  as  a  substi- 
tute for  copper  in  the  lower  classes  of  coinage,  for  which  it  appeared 
in  every  way  adapted  when  produced  at  a  sufficiently  low  cost. 
The  paper  was  illustrated  by  numerous  specimens  of  ornaments, 
medals,  and  other  objects  made  of  this  metal.  A  discussion  en- 
sued; in  which  Professor  Tennant,  Messrs.  Elliott,  Hawes,  Lau- 
rence, May,  Newton,  Palmer,  Smith,  Strode,  Thomson,  the  Chair- 
man, and  others  took  part. 

A  Correspondent  of  the  Mechanics'  Magazine,  after  reading  Mr. 
Poster's  lecture,  forwarded  to  that  journal  a  copy  of  a  paper  on  Am- 
monio-iodides  of  Metals,  read  by  the  Rev.  Mr.  Reade,  at  the 
Eritish  Association  in  1S57.  After  the  reading  of  this  paper,  Dr. 
Lee  said  ; — "  I  would  also  observe  that,  with  respect  to  the  last 
metal  alluded  to  in  the  paper — viz.,  Aluminium,  Mr.  Eeade  seems 
to  have  a  particular  object  in  not  putting  the  solution  of  iodine  in 
direct  contact  with  the  pure  metal,  as  in  the  other  examples.  Here 
he  takes  an  oxide  of  the  metal,  alumina,  and  by  a  new  process  at- 
tempts to  solve  the  problem  which  has  so  extensively  occupied  the 
attention  of  practical  chemists  in  extracting  the  pure  metal  from  its 
compounds.  Mr.  Reade  lives  upon  the  great  basin  of  Kimmeridge 
and  Oxford  clay  in  the  Vale  of  Aylesbury.  He  is,  therefore,  really 
the  owner  of  a  fortune,  lying,  however,  under  his  feet,  but  which 
only  requires  the  wand  of  the  chemist  to  transform  it  into  pure 
metal  and  current  specie." 

M.  Corbelli,  a  French  chemist,  has  discovered  a  more  simple  and 
economical  mode  than  that  heretofore  practised,  for  the  extraction 
of  Aluminium  from  clay.  By  his  mode  the  metal  is  obtained  directly 
from  clay  or  argillaceous  earth.  The  material  is  first  washed  free 
of  all  impurities  and  foreign  matters,  such  as  stones,  leaves,  morsels 
of  wood,  &c.  Two  or  three  ounces  of  it  are  then  dried,  and  sub- 
mitted to  the  action  of  acid,  to  get  rid  of  the  iron  contained  in  it. 
For  this  purpose,  M.  Corbelli  uses  highly-concentrated  sulphuiic 
acid ;  Iput  nitric,  hydrochloric,  and  other  acids  have  the  same  eflfect. 
The  earth  is  dissolved  in  six  times  its  weight  of  acid,  the  earthy 
matters  are  allowed  to  subside,  and  the  clear  liquid  is  then  poured 
off.  The  residue  is  dried,  heated  to  450°  to  500°  centigrade,  and 
afterwards  mixed  v^ith  200  grammes  (between  six  and  seven  ounces 
English)  of  vellow  prussiate  of  potass,  well  dried  and  pulverized^=- 
N  2 
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the  quantity  of  the  latter  being  increased  or  diminished  in  propor- 
tion to  the  amount  of  silex  contained  in  the  clay.  To  this  mixtura 
are  added  about  five  ounces  of  sea-salt,  and  the  whole  is  placed  in  a 
crucible  and  heated  until  a  white  colour  is  produced.  After  cooling, 
the  aluminium  is  found  at  the  bottom  of  the  crucible. 

As  respects  the  soldering  of  this  metal,  until  very  lately  quite  im- 
perfect results  have  been  attained.  In  the  Universal  Exhibition  of 
1855,  there  were  pieces  of  Aluminium  soldered  with  zinc  or  with 
tin,  but  this  weak  solder  did  not  give  any  solidity.  Others  have 
tried  to  solder  with  alloys  of  zinc,  silver,  and  aluminium.  Mr. 
Denis,  of  Nancy,  has  noticed  that  whenever  aluminium  and  the  solder 
melted  over  its  surface  was  touched  with  a  slip  of  zinc,  the  adhesion 
took  place  with  great  rapidity,  as  if  a  peculiar  electric  action  gave 
it  an  impulse  at  the  moment  of  contact ;  but  this  solder  also  has 
failed  to  afford  much  strength. 

At  last  it  has  been  suggested  that  the  difiBculty  might  be  sur- 
nioimted  by  previously  coating  the  piece  with  copper,  and  then  sol- 
dering together  the  coppered  surfaces.  lu  order  to  effect  this,  the 
aluminium,  or  at  least  the  parts  to  be  soldered,  are  plunged  into  a 
bath  acid  of  sulphate  of  copper.  The  positive  pole  of  the  battery  is 
put  in  direct  communication  with  the  bath,  and  the  pieces  to  be 
coppered  are  touched  with  the  negative  pole  ;  the  deposit  of  copper 
takes  place  very  regularly  over  the  surface  of  the  aluminium.  These 
surfaces,  thus  prepared,  are  soldered  in  the  ordinary  way. 

All  these  processes  are,  as  is  seen,  very  imperfect,  and  they  now 
have  only  an  historical  interest,  on  account  of  a  new  and  perfect 
method  of  soldering  just  discovered.  The  inventor  is  a  gilder  and 
silvei-er  of  metals,  belonging  to  Paris,  named  Mourey ;  he  has  re- 
cently announced  his  process  in  a  public  meeting  of  the  Societe 
d'Encoura(jement. 

The  alloy  employed  is  composed  of  zinc  and  aluminium.  He  adopts  an  inge- 
nious device.  In  the  ordinary  way  to  solder  two  metals  or  two  pieces  of  the  same 
metal,  all  that  is  necessary  after  haTing  prepared  the  two  surfaces  which  are  to 
be  brought  together,  is  to  cover  them  with  solder  and  to  heat  them.  This  mode 
of  proceeding  does  not  succeed  with  aluminium.  M.  Mourey  prepares  each  of 
the  two  surfaces  with  a  first  solder,  an  alloy  of  aluminium  and  zinc,  and  then 
interposes  between  the  two  surfaces  thus  prepared  another  alloy  richer  in  alumi- 
nium. In  this  manner  the  first  alloy  adheres  to  the  aluminium  itself,  and  the 
second  alloy  to  the  first,  and  thus  a  perfectly  solid  and  continuous  whole  is 
obtained. 

The  surfaces  to  be  soldered  are  prepared  by  being  smeared  with  a  mixture  of 
turpentine,  balsam  of  copaiva,  and  lemon  juice,  then  placed  on  hot  coals,  and 
into  the  parts  where  the  soldering  is  to  take  place,  the  Hame  of  a  gas  lamp  or 
self-acting  blowpipe  is  directed. 

Small  pieces  of  an  alloy  of  6  parts  of  aluminium  and  94  of  zinc,  are  brought 
into  contact  -with  the  prepared  surfaces  ;  these  melt  and  adhere  to  the  surfaces, 
being  pressed  against  them  by  small  tools  made  of  aluminium.  This  operation 
is  a  rapid  one ;  it  requires,  like  any  other  soldering  of  this  kind,  a  certain  amount 
of  care,  but  not  more  than  in  the  hard  soldering  of  copper.  In  each  case  a  skill 
and  knack  are  necessary  on  the  part  of  the  workman,  as  well  as  care  in  adjusting 
the  temperatures,  for  the  melting  points  of  aluminium  and  zinc  are  scarcely  100° 
apart,  and  there  is  a  fear  whilst  melting  the  solder  lest  the  article  itself  should 
melt  at  the  same  time. 

When  the  two  surfaces  have  been  thus  prepared  they  are  brought  together, 
and  kept  ki  contact  by  iron  wires,  pincers,  &c.,  as  in  ordinary  soldering ;  pieces 


CnEMICAL  SCIENCE.  197 

of  the  hard  solder  (80  of  zinc,  20  of  aluminium)  are  then  placed  at  the  points 
of  contact,  and  the  heat  from  a  lamp  is  then  applied,  and  the  second  solder 
melts,  runs  in,  and  adheres  to  the  two  layers  of  soft  solder,  and  thus  forms  a 
strong  joint.  The  articles  thus  prepared  are  sufficiently  strong  and  homogeneous 
to  allow  of  their  being  re-worked,  and  the  joints  will  bear  filing. 

M.  Christofle  has  communicated  to  the  French  Academy  of  Sciences, 
in  the  form  of  a  letter  to  M.  Dumas,  the  result  of  some  experiments 
made  with  Aluminium-bronze.     He  says  : — 

"  We  have  applied  the  bronze  of  aluminium  to  two  uses,  for  which  its  quali- 
ties of  hardness  and  tenacity  seemed  specially  fitted.  The  success  has  been  quite 
equal  to  our  expectations.  The  first  is  in  the  construction  of  bearing  surfaces 
for  rotating  axles ;  the  second  for  sUde  valves  and  other  bearing  surfaces  exposed 
to  much  friction.  Of  these  applications  the  following  are  examples  :— The 
journals  for  the  axle  of  a  polishing  wheel,  making  2200  revolutions  per  minute, 
were  made  of  aluminium  bronze  eighteen  months  ago;  they  have  lasted  to  the 
present  time.  Other  bearing  surfaces  under  similar  conditions  do  not  last  more 
than  three  months.  Again,  the  slide  bars  of  a  sawing  machine,  the  saw  moving 
with  the  velocity  of  240  revolutions  per  minute,  were  made  of  aluminium  bronze. 
It  has  been  used  now  one  year  without  any  apparent  trace  of  wearing  out. 
SUde  bars  of  ordinary  bronze  would  not,  under  similar  circumstances,  have 
lasted  four  months.  The  second  application  of  the  aluminium  is  for  the  manu- 
facture of  ordnance,  gun-barrels,  howitzers,  and  fire-arms.  A  pistol-barrel  hav- 
ing been  constructed  of  it  in  our  manufactory,  it  was  tried  in  the  practice-ground 
of  Eenette,  and  was  subsequently  forwarded  to  the  exhibition  at  Dijon.  It  waa 
subjected  there  to  every  kind  of  "test,  in  the  presence  of  the  jury;  it  bore  them 
to  the  utmost  of  our  expectations. 

"  We  do  not  wish  it  to  be  imagined  that  this  trial  of  a  pistol-barrel  can  prove 
conclusively  the  value  of  the  metal  for  ordnance,  but  the  comparative  experi- 
ments made  by  us  between  this  metal,  bronze,  iron,  and  steel,  have  demon- 
strated its  immense  superiority  over  the  others.  So  strong  is  our  conviction  on 
this  point  that  we  have  requested  the  Academy  to  support  our  application 
to  the  Minister-at-War  to  be  permitted,  at  our  own  expense,  to  make  such  a 
piece  of  artillery  as  may  be  thought  most  proper  for  testing  the  properties  of 
aluminium  bronze  as  a  metal  for  guns.  We  look  for  great  results  in  this  direc- 
tion, which  we  shall  feel  proud  to  associate  with  our  name,  at  the  same  time 
rendering  thanks  to  M.  Saint  Clair  Deville,  to  whom  is  due  the  discovery  of 
those  alloys  for  which  there  appears  so  brilliant  a  future. 

"The  large  bar  deposited  in  the  office  of  the  Academy  is  intended  to  be  forged 
and  bored  for  a  minie  rifle.  The  small  bar  has  already  been  forged,  at  a  cherry 
heat,  when  it  works  like  steel  of  the  best  quaUty,  whilst  it  is  well  known  that 
ordinary  bronze  is  brittle  when  heated." 


INHALATION   OF   CHLOROFOKM. 

A  PAPER  has  been  communicated  to  the  French  Academy  of 
Medicine  by  Dr.  Beraud,  on  the  subject  of  Dr.  Faure's  method 
of  administering  Chloroform.  This  method  consists  in  causing  that 
agent  to  be  inhaled  by  one  nostril  only,  the  other  remaining  mean- 
while in  free  communication  with  atmospheric  air.  The  apparatus 
is  extremely  simple,  consisting  of  a  bottle  with  two  necks  or  tubula- 
tures,  and  capable  of  containing  100  grammes  of  water.  An  india- 
rubber  tube  with  a  tapering  end  is  adapted  to  one  of  the  necks,  and 
is  intended  for  insertion  into  the  nostril  ;  the  other  neck  remains 
open,  the  operator  stopping  it  with  his  thumb  when  necessary.  The 
tube  is  17  centimetres  in  length,  and  has  a  diameter  of  at  least  13 
millimetres.  To  use  this  apparatus,  pour  about  10  or  12  grammes 
of  chloroform  into  the  bottle,  and  having  stopped  the  open  tubulature 
with  your  thumb,  let  the  patient  receive  the  tube  into  his  nostril, 
recommending  him  to  breathe  naturally.     There  being  no  communi- 
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cation  between  the  bottle  and  the  atmosphere,  the  chloroform  does 
not  evaporate,  and  the  patient  is  not  aware  of  any  unpleasant  sensa- 
tion. The  subject  having  now  acquired  the  habit  of  breathing  in 
that  way,  the  operator  gradually  slackens  the  pressure  of  his  thumb, 
and  allows  a  little  air  to  enter,  by  which  means  the  patient  inhales 
atmospheric  air  charged  with  a  little  chloroform.  From  that  moment, 
according  as  the  painful  sensation  increases  or  diminishes,  the  outei* 
air  is  alternately  admitted  or  excluded,  until  the  thumb  being 
entirely  withdrawn,  the  patient  receives  the  full  quantity  required. 
The  operation  may  also  be  conducted  thus  : — Let  the  patient  breathe 
through  the  empty  bottle,  and  then  introduce  a  drop  of  chloroform, 
then  another,  and  so  on  gradually.  The  great  point  is  not  to  allow 
the  efHuvia  of  chloroform  suddenly  to  exercise  too  irritating  an 
influence  upon  the  respiratory  organs.  After  the  second  or  third 
minute  the  operator  should  shake  the  bottle,  so  as  to  project  the 
liquor  on  its  sides,  by  which  the  evaporating  suiface  is  considerably 
increased.  Should  the  patient  happen  to  open  his  mouth  the  operator 
must  close  it  with  his  hand.  By  this  process  tlie  patient  feels  no 
pain,  no  sensation  of  suffocation  or  dyspnoea,  nor  is  there  any  con- 
gestion of  the  brain.  The  state  of  anassthesia  may  be  continued  with 
the  greatest  ease,  and  without  danger,  by  keeping  the  tube  ready  to 
be  again  introduced  into  the  nostril,  if  necessary ;  nor  is  there  any 
possibility  of  sudden  asphyxia,  as  the  effects  of  the  agent  develops 
themselves  very  gradually.        

LOCK,IAW    AND    CURARE   POISON. 

Dr.  Manec  has  sent  to  tlie  French  Academy  of  Sciences,  the  cir- 
cumstantial account  he  had  promised  of  his  unsuccessful  attempt  to 
apply  the  Curare  poison  to  the  cure  of  Lockjaw.  Dr.  Vella,  of  Turin, 
first  experimented  with  curare  on  a  soldier  whose  wound  had  caused 
lockjaw.  It  was  there  shown  that  the  tetanic  spasms  were  regularly 
appeased  by  the  introduction  of  curare  into  the  system  ;  nor  did  this 
occur  once  or  twice,  but  during  the  whole  period  of  the  treatment, 
■which  lasted  above  a  month.  Dr.  Vella" s  testimony  is  corroborated 
by  his  chief  physician,  Dr.  Salleron.  Here,  on  the  other  hand.  Dr. 
Manec,  aided  by  Dr.  Vulpian,  who  has  been  for  years  engaged  in 
experimenting  upon  curare,  operated  on  a  patient  aged  39,  suffering 
from  a  compound  fracture  of  the  shouklerblade.  Symptoms  of  trau- 
matic lockjaw  appearing,  Dr.  Manec  made  an  incision  in  the  left 
arm,  and  introduced  into  the  wound  two  drops  of  a  solution  of  curare 
in  the  proportion  of  half  a  milligramme  per  drop.  The  dose  was 
repeated  10  minutes  later,  but  without  any  result.  Another  incision 
was  made  in  the  thorax,  and  the  poison  introduced  in  the  proportion 
of  half  a  centigramme  per  drop  ;  this  was  repeated  at  intervals  of 
from  10  to  7  minutes,  .still  without  the  slightest  success.  At  last 
a  small  bolus  of  2i  centigrammes  of  pure  curare  was  introduced  into 
the  incision  in  the  arm  ;  then,  the  patient  having  been  seized  with 
a  violent  tetanic  convulsion,  five  drops  of  a  solution  of  20  centi- 
grammes of  the  poison  in  one  gramme  of  water  were  introduced  into 
the  cellular  tissue  above  the  right  shoulderbone  ;  then,  again,  above 
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the  right  one — and  no  alleviation  at  all  was  obtained,  the  patient 
dying  at  10  p.m.  on  the  next  day.  The  operators  imagining  that 
their  curare  might  be  impure  or  spoilt,  afterwards  tried  it  on  a  dog, 
on  which  it  produced  its  usual  effect.  We  leave  the  profession  to 
decide  between  two  such  opposite  results,  obtained  by  equally  trust- 
worthy practitioners  under  circumstances  equally  decisive  and  equally 
authenticated.  Dr.  Vella  was,  however,  more  fortunate  in  a  third 
case,  that  of  a  sergeant,  aged  35,  who  had  been  struck  with  a  bullet 
in  the  right  foot  at  the  battle  of  Magenta,  June  4  :  he  recovered 
after  six  weeks'  treatment.  M.  Velpeau  cast  some  doubts  on  the 
sufficiency  of  the  fact  to  establish  the  value  of  curare  as  a  specific 
against  tetanus,  seeing  that  it  is  a  most  dangerous  poison  that 
requires  to  be  handled  with  extreme  caution.  M.  Claude  Bernard 
remarked  that  the  extraordinary  tales  related  of  curare  contained 
much  exaggeration,  but  that  it  could  be  safely  introduced  into 
therapeutics  like  prussic  acid  and  other  d'^adly  poisons.  —  Galignaiii's 
Messenger.  

NEW  DISINFECTANT. 

M.  Bdrdel  has  sent  to  the  French  Academy  of  Sciences,  a  com- 
munication on  MM.  Corne  and  Demeaux's  Disinfecting  Compound. 
M.  Dumas  having  in  a  previous  sitting  remarked  that  if  it  be 
admitted  that  the  emanations  of  tar  ozonize  the  air,  the  above  com- 
pound owed  its  efficacy  to  its  prompt  combustion  of  miasmatic 
effluvia  by  means  of  the  ozonized  oxygen  it  contains.  M.  Burdel 
has  endeavoured  to  test  the  truth  of  this  remark  by  experiment. 
In  the  cleansing  of  a  canal  a  quantity  of  very  fetid  mud  was  thrown 
out,  in  the  presence  of  which  Schiinbeiu's  ozonometer  revealed  no 
trace  of  ozone.  M.  Burdel  had  this  mud  mixed  up  with  a  compound 
of  marl  and  tar,  when  the  fetid  odour  immediately  disappeared,  and 
the  ozonometer  marked  seven  degrees  after  the  lapse  of  12  hours. 

NEW   STOPPING  FOK   DECAYED   TEETH. 

M.  Feichtinger  communicates  the  following  recipe  to  the  Reper- 
toire de  Pharmacie : — Take  of  powdered  glass  1  part,  oxide  of  zinc 
3  parts,  and  mix  them  intimately.  The  two  substances  must  be  in 
impalpable  powder,  and  the  latter  must  be  free  from  carbonate  of 
zinc.  Then  take  of  a  solution  of  chloride  of  zinc  (density  1  "5  to  1  '6) 
60  parts,  borax  1  part.  Dissolve  the  borax  in  a  httle  hot  water,  and 
pour  it  into  the  chloride  of  zinc  ;  borate  of  zinc  is  precipitated,  which 
disappears  on  agitating  the  mixture.  To  make  the  stopping,  mix 
the  powder  with  enough  of  the  solution  to  form  a  stiff  paste.  Only 
so  much  as  may  be  wanted  at  the  time  should  be  mixed,  as  the  com- 
pound quickly  hardens.  In  the  course  of  a  day  it  becomes  as  hard 
as  marble,  and  remains  so,  even  after  prolonged  contact  with  water. 
If  the  ingredients  are  pure,  the  stopping  is  perfectly  white  ;  but  if  it 
be  required  to  match  teeth  of  a  yellowish  colour,  the  necessary  tint 
may  be  given  by  mixing  a  little  ochre  with  the  powder. — Chemical 
Neivs,  No.  1. 
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ANIMAL   COMPOSITION. 

There  has  been  read  to  the  Royal  Society  an  elaborate  "  Expe- 
rimental  Inquiry  into  the  Composition  of  some  of  the  Animals  fed 
and  slaughtered  as  Human  Food."  By  Mr.  J.  B.  Lawes,  F.R.S., 
F.C.S.,  and  J.  H.  Gilbert,  Ph.D.,  F.C.S. 

After  alluding  to  the  importance  of  the  chemical  statistics  of 
nutrition  in  relation  to  physiology,  dietetics,  and  rural  economy, 
and  explaining  that  the  branch  of  the  subject  comprehended  in  the 
present  paper  is  that  of  Animal  Composition,  the  authors  proceed  in 
the  first  place  to  state  the  general  nature  of  their  investigations,  and 
the  manner  in  which  they  were  conducted.  We  have  only  space  ta 
quote  a  portion  of  the  authors'  conclusions  : — 

It  would  appear  to  be  unquestionable  that  the  influence,  on  the 
large  scale,  of  the  introduction  of  animal  food  to  supplement  our 
otherwise  mainly  farinaceous  diet,  is  to  reduce,  and  not  to  increase, 
the  relation  of  tlie  nitrogenous  or  peculiarly  flesh-forming,  to  the 
non-nitrogenous  constituents  (reckoned  in  their  respiratory  and  fat- 
forming  capacity)  of  the  food  consumed. 

That,  nevertheless,  a  diet  containing  a  due  proportion  of  animal 
food  is,  for  some  reason  or  other,  generally  better  adapted  to  meet 
the  collective  requirements  of  the  human  organism  than  an  ex- 
clusively bread  or  other  vegetable  one,  the  testimony  of  common 
experience  may  be  accepted  as  sufficient  evidence.  Whatever  may 
prove  to  be  the  exact  explanations  of  the  benefits  arising  from  a 
mixed  animal  and  vegetable  diet,  it  is  at  any  rate  pretty  clear  that, 
independently  of  any  difference  in  the  physical,  and  perhaps  even 
chemical  relations  of  the  nitrogenous  compounds,  they  are  essen- 
tially connected  with  the  amount,  the  condition,  and  the  distribu- 
tion of  the  fat,  in  the  animal  portions  of  the  food. 

Fat  is  the  most  concentrated  respiratory,  and  of  coarse  fat-storing' 
material  also,  which  our  food-stuffs  supply.  It  cannot  be  doubted 
that,  independently  of  the  mere  supply  of  constituents,  the  condi- 
tions of  concentration,  of  digestibility,  and  of  assimilability,  of  our 
different  foods,  must  have  their  share  in  determining  the  relative 
values,  for  the  varying  exigences  of  the  system,  of  substances  which, 
in  a  more  general,  or  more  purely  chemical  sense,  may  still  justly  be 
looked  upon  as  mutually  replaceable. 

By  the  aid  of  chemistry,  it  may  be  established,  that,  in  the  admix- 
ture of  animal  food  with  bread,  the  relation  (in  respiratory  and  fat- 
forming  capacity)  of  the  non-flesh-forniing  to  the  flesh-forming 
substances  will  be  increased  ;  and  further,  that  in  such  a  mixed 
diet,  the  proportion  of  the  non-flesh-forming  constituents,  which  will 
be  in  the  concentrated  form,  so  to  speak,  of  fat  itself,  will  be  con- 
siderably greater  than  in  bread  alone.  Common  experience  also 
testifies  to  the  fact  of  advantages  so  derived.  It  remains  to 
physiology  to  lend  her  aid  to  the  full  explanation  of  that  which 
chemistry  and  common  usage  have  thus  determined. 


ANIMAL   FOOD   AND   BREAD. 

Dr.  Gilbert  has  read  to  tlie  Chemical  Society  a  paper  "  On  the 
composition  of  the  Animal  portion  of  our  Food,  and  on  its  relations- 


CHEMICAL   SCIEN-CE.  201 

to  Eread."  The  general  conclusions  were,  that  only  a  small  propor- 
tion of  the  increase  of  a  fattening  animal  was  composed  of  nitro- 
genous matter ;  that  from  five  tc  ten  per  cent,  only  of  the 
nitrogenous  matter  of  the  food  was  stored  up  in  the  body  of  the 
animal ;  but  that  the  amount  of  fat  stored  up  was  frequently 
greater  than  the  amount  supplied  in  the  food,  despite  the  loss 
incurred  in  the  maintenance  of  the  respiratory  function.  Hence 
the  comparative  values  of  fattening  foods  were  proportional  rather 
to  the  amounts  of  respiratory  than  of  assumed  flesh-forming  consti- 
tuents. It  was  calculated  that  in  those  portions  of  the  carcases  of 
oxen  actually  consumed  as  human  food,  the  amount  ofdi-yfat  was 
from  two  to  three  times  as  great  as  the  amount  of  diy  nitrogenous 
matter  ;  and  in  the  eaten  portions  of  the  carcases  of  sheep  and  pigs, 
more  than  four  times  as  great.  By  substituting  for  the  above 
proportions  of  fat,  their  respiratory  equivalents  in  starch,  so  as  to 
allow  of  a  comparison  between  meat  and  bread,  the  ratios  become 
6  or  7  to  1,  and  11  to  1  respectively.  From  the  independent  deter- 
minations of  Messrs.  Lawes  and  Gilbert,  Dr.  F.  Watson,  and  Dr. 
Adling,  it  appeared  that  in  wheat  bread  the  ratio  of  starchy  to 
nitrogenous  matter  was  as  6  or  7  to  1,  so  that  in  bread  the  propor- 
tion of  assumed  flesh-forming  constituents  to  i-espiratory  constituents, 
was  greater  than  in  the  eaten  portions  of  sheep  and  pigs,  and  quite 
equal  to  that  of  the  eaten  portions  of  oxen,  a  conclusion  altogether 
opposed  to  the  prevalent  notions  on  the  subject. 

TRANSFORMATION   OF   WOODY   FIBRE   INTO   SUGAR. 

Pelouze  has  announced  the  important  results  which  follow. 
Cellulose  precipitated  from  its  solution  inammoniacal  oxide  of  copper 
by  a  feeble  acid  is  soluble  in  dilute  chlorohydric  acid.  Ordinary  cellu- 
lose is  soluble  in  concentrated  chlorohydric  acid ;  water  forms  with 
this  solution  a  precipitate  of  dazzling  whiteness  ;  at  the  end  of  two 
days  the  precipitate  ceases  to  form,  and  all  the  cellulose  has  been 
transformed  into  sugar  aifording  the  characteristics  of  glucose, 

'rhe  transformation  of  cellulose  into  glucose  can  be  effected  by  a 

c'ionged  ebullition  in  water  containing  a  small  quantity  of  sulphuric 
'Jr  chlorohydric  acid  (some  hundredths) ;  paper,  old  linen,  sawdust, 
and  any  cellulose  more  or  less  pure,  can  be  thus  turned  into  sugar  at 
the  end  of  several  hours'  boiling. 

Pelouze  thinks  that  this  reaction  will  become  the  basis  of  a  new 
branch  of  industry — one  which  has  often  been  attempted  since  Bra- 
connot  succeeded  in  1S19  in  transforming  lignine  into  glucose  ;  he 
thinks  that  the  transformation  would  be  rendered  much  more  active 
by  operating  in  a  close  vessel  at  an  elevated  temperature. 

Lastly,  Pelouze  announces  that,  by  treating  cellulose  with  caustic 
potassa  in  fusion  at  a  temperature  between  150"  and  190°  C,  and 
dissolving  the  product  in  water,  a  substance  can  be  separated  from 
it  by  acids  which  has  the  composition  of  cellulose,  but  differs  from 
it  in  that  it  is  soluble  in  the  cold  in  alkalies  ;  it  changes  into  sugar 
in  the  presence  of  chlorohydric  acid. — SiUimans  American  Journal 
of  Science  and  Arts  for  July,  1859. 
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DETECTION   OF  METALLIC  POISONS   IN   MEDICO-LEGAL  INQUIRIES. 

In  Liebig  and  Kopp's  Annual  Report  for  1850,  English  edition, 
page  409,  a  process  is  given  by  Gaultier  de  Claubryfor  the  Detection 
of  Metallic  Poisons  in  organic  mixtures  by  their  electrolytic  decom- 
position. The  method  is  stated  to  be  conveniently  applied  in 
judicial  analyses.  Has  any  instance  been  recorded  of  the  employ- 
ment of  such  a  system  ?  And  what  form  will  antimony  and  arsenic 
assume  ?  Will  they  escape  as  gaseous  hydrogen  compounds,  or  be 
deposited  as  reduced  metal  on  the  negative  plate  ? — Chemical  News, 
No.  1.  

EEINSCH'S   test   FOR   ARSENIC. 

In  experimenting  on  different  solutions  of  the  Salts  of  Arsenic  by 
Eeinsch's  test,  it  is  very  important  to  know  that  there  is  a  consi- 
derable difference  in  point  of  time  before  the  copper  wire  becomes 
coated  with  arsenic.  The  arsenites  show  it  almost  the  instant  the 
liquid  boils  ;  whereas  the  arseniates,  or  moi-e  highly  oxidized  salts, 
require  a  longer  time  and  greater  degree  of  concentration  before  any 
deposit  is  obtained.  A  knowledge  of  this  fact  may  prevent  an 
erroneous  conclusion  being  drawn  as  to  the  presence  of  arsenic,  al- 
though it  may  not  be  immediately  detected. 

In  combination  with  chlorates,  as  proved  by  Dr.  Taylor  in 
Smethurst's  case,  no  deposit  is  obtained,  the  arsenic  remaining  in 
solution ;  whilst  the  copper  is  dissolved,  and  imparts  a  blue  colour 
to  the  liquid. 

The  delicacy  of  Reinsch's  test  lias  been  greatly  underrated  by 
Taylor,  Brande,  and  others,  who  state  that  arsenic  fails  to  be  de- 
tected when  diluted  to  120,000  times  its  bulk.  How  such  a  mistake 
should  occur  I  cannot  imagine ;  since,  in  accurate  experiments 
lately  made  by  me,  I  have  detected  it  at  a  dilution  of  560, 000  times  ; 
and  when  at  280,000  times,  the  layer  is  so  strong  as  to  be  fit  for 
sublimation,  having  a  bright  steel  colour  :  at  500,000  times,  how- 
ever, the  deposit  is  more  of  a  violet  colour.  These  experiments  were 
made  by  dissolving  a  grain  of  arsenious  acid  in  a  pint  of  distilled 
water,  and  diluting  from  time  to  time. 

Compared  with  arsenic  no  deposit  of  antimony  from  a  solution 
of  tartar  emetic  took  place  at  either  of  these  points  of  dilution. — 
Chemical  News,  No.  1.  

marsh's   TEST   FOR   ARSENIC. 

Dr.  Odling,  in  a  paper  read  by  him  to  the  British  Association, 
has  shown  that  numerous  and  varied  bodies,  including  the  organic 
substance  contained  in  ordinary  vegetable  tissue,  animal  tissue, 
salts  of  copper,  and  oxidizing  salts,  prevented  the  formation  of 
arseniated  hj'drogen,  and  thereby  defeated  the  action  of  Marsh's 
test.  As  a  mode  of  separating  the  arsenic  from  these  interfering 
substances,  the  author  recommended  the  process  of  distillation  with 
muriatic  acid,  whereby  arsenic  in  form  of  trichloride  of  arsenic  is 
isolated  in  a  form  suitable  for  testing. 

A  remark  made  by  Mr.  Trevelyan  during  the  late  meeting  of 
the  British  Association  at  Aberdeen,  that  it  was  the  opinion  of  some 
that  arsenic,  when  taken  in  small  quantities,  was  not  deleterious  to 
the  system — brought  forth  a  warning  from  Dr.  Daubeny  and  the 


CHEllICAL  SCTEK-CE.  203 

President,  not  to  put  any  faith  in  the  statement  in  Dr.  Johnston's 
Chemistry  of  Common  Life,  that  arsenic  is  taken  by  the  girls  of 
Tyrol  to  improve  their  complexion,  and  that  when  taken  constantly 
the  systera  becomes  iised  to  it,  that  being  the  reverse  of  the  fact. 
Mr.  Liveing  observed  that  he  had  heard  that  this  use  of  arsenic  had 
been  told  to  Dr.  Johnston  by  a  practical  joker,  who  did  not  like  to 
confess  his  imposition  after  it  had  been  made  pubhc. 


AESENICAL   FLY-PAPERS. 

Mr.  Harry  N.  Draper  has  communicated  to  the  Pharmaceutical 
Joitrnal,  No.  5,  the  following  paper  : — 

While  criminal  poisoning  with  arsenic  is  a  matter  of  so  frequent 
occurrence,  all  facts  which  tend  to  lessen  the  difficulty  of  convicting 
the  prisoner  are  of  the  highest  importance.  A  medical  jurist  ap- 
pointed to  investigate  such  a  case  would,  in  all  probability,  little 
think  of  seeking  the  source  of  the  poison  in  a  fly-paper. 

Fly-papers  are  sold  by  the  thousand  ;  there  is  scarcely  a  house 
without  them  ;  they  are  positively  stated  to  be  perfectly  harmless 
to  animal  life  of  a  higher  order  than  that  of  our  insect  pests.  That 
such  is,  however,  far  from  being  the  case,  the  following  results  of  an 
examination  of  them  will  show.  The  papers  selected  for  examination 
as  being  those  most  generally  employed,  were  those  known  as 
"Papier  Moure." 

Four  of  the  sheets  were  taken  at  random  and  digested  with  dilute 
hydrochloric  acid  until  a  pulpy  mass  was  obtained.  This  pulp  was 
then  placed  on  a  filter  and  washed  with  distilled  water  until  the 
filtered  fluid  amounted  to  about  four  pints.  This  was  next  evapo- 
rated until  only  eight  ounces  remained,  and  sulphide  of  hydrogen 
was  passed  into  it  for  two  hours.  During  this  time  a  copious  pre- 
cipitate of  sulphide  of  arsenic  was  thrown  down,  and  the  beaker  con- 
taining the  fluid  was  therefore  set  aside  in  a  warm  place  to  ensure  its 
complete  separation.  The  precipitate  was  collected  on  a  filter, 
washed,  and  dissolved  in  dilute  solution  of  ammonia,  from  which  it 
was  i-e- precipitated  by  hydrochloric  acid.  The  pure  sulphide  of 
arsenic  was  finally  collected  upon  a  tared  filter,  dried,  and  weighed. 
Its  weight  was  found  to  be  12-675  grains,  equivalent  to  10-201 
grains  of  arsenious  acid.  The  average  quantity  of  arsenious  acid 
contained  in  each  of  the  sheets  was  therefore  2-55  grains,  quite 
enough  to  destroy  a  huuian  life. 

Is  it  not  rather  an  evidence  of  faulty  legislature,  that  while  restric- 
tions are  placed  upon  the  sale  of  arsenic  as  arsenic,  the  poison  should 
be  so  readily  obtainable  in  the  form  of  "  Papier  Moure  ?" 

It  may  not  be  uninteresting  to  mention  that  the  presence  of  arse- 
nic in  a  fly-  paper  may  be  very  readily  detected  by  moistening  a  strip 
of  the  paper  with  a  solution  of  an  alkaline  acetate,  drying  by  the 
fire  and  igniting.  As  the  paper  smoulders  away  the  unmistakeable 
odour  of  alkarsin  affords  ample  evidence  of  the  poison. 

In  the  filtrate  from  the  sulphide  of  arsenic  I  found  iron  and  lime, 
derived,  of  course,  from  the  tissue  of  the  paper  itself,  and  on  eva- 
poration, a  dark-coloured  extractive  matter,  which,  owing  to  its 
taste  being  much  modified  by  the  chloride  of  ammonium  formed  in 
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the  course  of  the  analysis,  I  was  unable  to  identify.  There  vras 
also  a  considerable  quantity  of  potash,  wliich  had  doubtless  served 
the  purpose  of  dissolving  the  arsenious  acid. 


"  AESENIC   NOT   INJURIOUS   TO   LARV.E   OF   FLIES. 

A  PAPER  with  this  title,  by  Mr.  Storer,  of  Boston,  U.  S.,  has 
appeared  in  Billiman's  Journal,  in  which  it  is  stated  that  within 
forty-eight  hours  the  bodies  of  some  rats  which  had  been  poisoned 
with  arsenic  were  thoroughly  flyblown  and  covered  with  a  multitude 
of  larvaj.  These,  after  consuming  all  the  flesh  of  the  rats,  concealed 
themselves  in  sheltered  corners,  and  in  due  course  were  converted 
into  chrysalids.  This  is  remarkable,  as  it  is  well  known  that  flies 
themselves  are  quickly  destroyed  by  arsenic. 


ARSENIC  IN   GREEN   PAPER-HANGINGS. 

As  this  subject  continues  to  excite  a  good  deal  of  attention,  we 
give  a  simple  method  by  which  the  presence  of  Arsenic  may  be 
immediately  recognised,  and,  if  necessary,  the  quantity  determined. 
Immerse  a  measured  piece  of  the  paper,  say  two  square  inches,  in 
strong  ammonia.  If  a  blue  colour  be  communicated  to  the  ammonia, 
the  presence  of  arsenic  may  be  suspected.  For  a  proof,  remove  the 
paper,  and  drop  into  the  test  glass  a  small  crystal  of  nitrate  of  silver, 
which,  if  arsenic  be  present,  will  quickly  become  covered  with  a 
yellow  coating,  which  will  disappear  on  stirring  the  liquid.  If  now 
it  is  wished  to  estimate  the  amount  of  arsenic,  immerse  the  paper 
again  in  fresh  ammonia  until  the  liquid  is  no  longer  coloured  blue, 
then  evaporate  all  the  solutions  to  dryness.  Mix  the  residue  with 
three  times  its  weight  of  black  flux,  or  carbonate  of  soda,  and  sub- 
lime in  a  glass  tube  ;  then  cut  ofl'  the  end  of  the  tube,  dissolve  the 
sublimate  in  hydrochloric  acid,  and  precipitate  with  sulphuretted 
hydrogen  ;  collect  the  precipitate  on  a  weighed  filter,  wash  well, 
dry,  and  weigh.  Each  grain  of  the  precipitate  corresponds  to  0'8 
of  a  grain  of  white  arsenic. — Chemical  Neivs,  No.  1. 


ARSENIC   IN  ARTIFICIAL  MANURES. 

Professor  Davy  has  read  to  the  Eoyal  Dublin  Society  a  paper 
"  On  the  presence  of  Arsenic  in  some  Artificial  Manures,  and  its  ab- 
sorption by  Plants  grown  with  such  Manures." 

It  is  well  known  to  chemists  that  sulphuric  acid  or  oil  of  vitriol,  as 
it  is  met  with  in  commerce,  almost  always  contains  variable  propor- 
tions of  arsenic  ;  but  it  appears  to  me  that  this  fact  has  been  over- 
looked by  the  public,  and  that  they  are  not  aware  to  what  extent 
this  highly  poisonous  substance  occurs  in  general  in  commercial 
sulphuric  acid,  and  thus  becomes  the  means  by  which  arsenic 
enters  the  diS"erent  substances  in  whose  preparation  that  acid  is 
employed. 

We  have  not  space  for  the  details  of  the  experiments,  but  give  the 
author's  conclusions  : — 

These  experiments  appear  to  mo  to  be  perfectly  conclusive  as  to  the  power 
possessed,  by  some  plants  at  least,  of  tailing  up  arsenic  when  it  is  introduced 
into  the  soil  by  artificial  manures  which  contain  it,  even  when  they  are  employed. 
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in  the  usual  way  and  proportions  by  agriculturists,  and  how  objectionable  it  is 
to  use  any  materials  in  the  preparation  of  those  manures  which  will  introduce 
so  destructive  and  dangerous  a  substance  as  arsenic  into  the  soil. 

I  thought  it  would  be  desirable  to  ascertain  the  proportion  of  arsenic  present 
in  the  brown  sulphuric  acid  used  by  one  of  our  Dublin  manufacturers  for  the 
purpose  of  making  superphosphate  and  other  manures.  In  12  fluid  ounces  of 
the  acid,  by  the  usual  methods  of  determining  the  quantity  of  arsenic  in  such 
cases,  I  obtained  an  amount  of  metaUic  arsenic  equivalent  to  about  12  grains  of 
arsenious  acid,  or  1  grain  to  each  fluid  ounce ;  and  the  ounce  of  acid  weighing 
about  800  grains,  the  arsenious  acid  would  be  irigth  part  of  the  weight  of  the 
acid,  which  would  be  equivalent  to  about  28  lbs.,  or  nearly  3  lbs.  weight  in  the 
ton  of  sulphuric  acid.  But  it  is  probable  that  the  geiieraUty  of  brown  sul- 
phuric acid  employed  contains  much  more  arsenic  than  this  sample  I  examined, 
its  specific  gravity  being  about  1-780,  whereas  the  usual  strength  of  the  acid  is 
1-845.  Dr.  Owen  Eees  found  13-5  grains  of  arsenious  acid  in  12  fluid  ounces  of 
commercial  sulphuric  acid ;  and  Mr.Watson,  in  the  London  Medical  Gazette,  states 
that  the  smallest  quantity  of  arsenious  acid  which  he  detected  in  the  same  amount 
of  commercial  acid  was  21-3  grains.  There  is  therefore  every  reason  to  suppose 
that  the  acid  usually  employed  for  agricultural  purposes  contains  a  far  greater 
quantity  of  arsenic  than  the  sample  I  examined ;  and  as  the  proportion  of  sul- 
phuric acid  used  in  making  these  artificial  manures  is  very  large  (thus,  for  ex- 
ample, in  the  manufacture  of  superphosphates,  the  most  valuable  manure  of 
this  class,  about  one  ton  of  acid  is  used  for  every  two  tons  of  bones  employed), 
the  quantity  of  arsenic  present  in  such  manures  must  be  considerable. 

These  facts  appear  to  me  to  have  some  important  bearings ;  for  though  the 
quantity  of  arsenic  which  occurs  in  such  manures  is  not  large  when  compared 
with  tlieir  other  constituents,  and  the  proportion  of  that  substance  which  is 
thus  added  to  the  soil  must  be  small,  still  plants  may  during  their  growth,  as  in 
the  case  of  the  alkaUne  and  earthy  salts,  take  up  a  considerable  quantity  of  this 
substance,  though  its  proportion  in  the  soil  may  be  but  very  small.  Further,  as 
arsenic  is  well  knovra  to  be  an  accumulative  poison,  by  the  continued  use  of 
vegetables  containing  even  a  minute  proportion  of  arsenic,  that  substance  may 
collect  in  the  system  till  its  amount  may  exercise  an  injurious  eft'ect  on  the  health 
of  man  and  animals. 

As  connected  with  this  subject,  I  may  observe  that  I  was  informed  of  a  curious 
fact, — that  sheep  did  not  appear  to  like  5Ir.  Rathbone's  turnips,  which  were 
grown  with  superphosphate,  so  well  as  those  where  the  ordinary  farm-yard 
manure  had  been  employed,  and  that  they  could  not  be  made  to  eat  enough  of 
the  former  turnips  to  fatten  them  properly.  If  this  was  really  the  case,  it 
would  appear  to  favour  in  some  degree  my  views  as  to  the  probable  unwhole- 
Bomeness  of  vegetables  grown  with  manures  containing  even  in  small  quantities 
so  deadly  a  poison  as  arsenic,  which  my  experiments  have  shown  that  plants  are 
capable  of  taking  up  from  such  manures. 

Finally,  these  investigations  appear  to  have  a  medico-legal  bearing ;  for  in 
cases  of  suspected  poisoning  by  arsenic,  where  the  evidence  may  chiefly  depend 
on  the  detection  of  a  small  quantity  of  that  substance  in  the  liver  and  other 
■viscera,  as  is  sometimes  the  case,  my  experiments  would  tend  to  throw  much 
doubt  and  uncertainty  on  such  cases,  because  the  presence  of  a  minute  quantity 
of  arsenic  in  the  viscera  may  not  be  owing  to  its  direct  acbninistration,  but  to 
its  having  found  its  way  into  the  system  through  the  vegetable  and,  indirectly, 
animal  food  taken  by  the  individual. 

These  and  other  important  considerations  connected  with  this  subject  can 
only  be  determined  by  a  series  of  carefully  conducted  experiments,  wbich  I 
purpose  commencing,  and  I  hope  at  some  future  time  to  have  the  xileasure  of 
communicating  their  results  to  this  Society. 


THE  ADULTERATION  OF  FRENCH  WINES  BY  PLASTER 

Has  long  been  permitted  under  certain  regulations.  It  is  new 
strongly  protested  against  by  three  eminent  French  chemists,  MM. 
Bouchardat,  Paj'en,  and  Ban-al,  in  a  report  on  the  subject.  Another 
chemist,  M.  Poggiale,  says  :—"  The  addition  of  plaster  to  wine 
causes  the  disappearance  of  the  most  useful  salts,  the  bitartrate  and 
phosphate  of  potash,  and  the  phosphates  of  lime  and  magnesia,  and 
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replaces  them  by  princii3les  which  we  ought  to  consider  injurious 
to  the  human  organism,  since  they  are  not  found  in  the  blood  or 
other  animal  fluids." — Repertoire  de  Chimie. 


LEAD    IN    SNUFF. 

It  has  long  been  known  that  Snuii  contains  Lead  when  it  has  been 
kept  in  vessels  made  of  that  metal.  A  commission  of  German 
chemists  have  determined,  after  long  research,  that  snuii  wrapped 
in  lead,  even  when  covered  with  paper,  or  combined  with  tin,  gra- 
dually becomes  poisonous  by  acting  upon  and  taking  up  the  metal. 
They  recommend  snuff  to  be  kept  in  paper,  coated  with  wax,  gutta 
percha,  or  some  resinous  stfl^stance. — Journal  de  Pharmacie. 


COAGULATION    OF   THE   BLOOD. 

Dr.  Davt,  F.E.S.,  has  communicated  to  the  Eoyal  Society  of 
Edinburgh  the  following  paper  :  — 

Dr.  Richardson,  in  a  recent  and  elaborate  work  on  the  Elood,  an 
extension  of  a  Prize  Essay  on  the  cause  of  the  Coagulation  of  this 
fluid,  has  endeavoured  to  prove  that  this  phenomenon  is  of  a  chemi- 
cal kind,  depending  on  the  escape  of  the  volatile  alkali. 

Dr.  Davy  describes  three  sets  of  experiments,  which  he  has  insti- 
tuted for  the  purpose  of  testing  Dr.  Richardson's  hypothesis.  In 
all  his  trials  on  blood,  he  has  used  that  of  the  common  fowl,  its  pro- 
perties being  best  adapted  to  the  objects  in  view.  The  results  ob- 
tained were  briefly  the  following  : — 

1.  Ammonia  added  to  the  blood  in  small  quantities  did  not  prevent  its  coagu- 
lation ;  in  larger  quantities  it  retarded  coagulation,  and  rendered  the  blood  viscid. 

2.  On  exposing  mixtures  of  blood  and  ammonia,  and  of  water  and  ammonia,  to 
the  open  air,  the  loss  of  weight  sustained  in  two  or  three  minutes — the  time  re- 
quired for  the  coagulation  of  the  blood — was  hardly  appreciable,  using  a  very- 
delicate  balance. 

3.  The  moist  fibrin  of  the  blood  subjected  to  the  action  of  ammonia  was  found 
to  be  rendered  transparent  and  viscid,  but  to  be  very  slightly  soluble. 

These  results,  and  others,  such  as  the  coagulation  of  the  blood  in 
close  vessels,  and  the  volatile  alkali  not  having  hitherto  been  detected 
in  healthy  blood,  have  led  the  author  to  the  conclusion  that  the  phe- 
nomenon under  consideration  still  remains  an  unsolved  problem  ;  and 
that  on  the  ground  of  mere  probabilities  jit  is  not  easy  to  say  which 
of  the  two  chief  hypotheses  advanced  concerning  it — the  chemical 
and  the  vital — is  deserving  of  preference. 


E  E  D     DYES. 

Mr.  Brooman  has  patented  an  improvement  in  the  preparation  of 
Red  Dyes.  The  inventor  boils  for  fifteen  or  twenty  minutes  a  mix- 
ture of  aniline  and  anhydrous  bichloride  of  tin.  At  first  the  mixture 
assumes  a  yellow,  then  a  reddish  tint,  and  finally  changes  to  a  beau- 
tiful red.  The  mixture  is  liquid  while  hot,  but  when  cold  becomes 
gelatinous.  The  gelatinous  mass  is  boiled  with  water,  and  filtered 
hot ;  and  the  colouring  matter  is  precipitated  from  the  filtered  liquor 
as  it  cools.  To  completely  separate  this  colouring  matter,  the 
patentee  dissolves  in  the  liquor  either  a  tartrate,  acetate,  an  alkaline 
or  earthy  chloride,  an  alkaline  phosphate  or  pyrophosphate,  or  chlo. 


CHEMICAL  SCIENCE.  207 

ride  of  mercury,  which  precipitates  the  whole  of  the  colouring  matter. 
For  dyeing,  either  the  solution  obtained  by  boiling  the  mixture  in 
water,  or  the  solid  colour  dissolved  in  water  is  used.  The  usual 
mordants,  except  the  mineral  acids,  may  be  used  with  it.  To  ob- 
tain a  solution  sufficieutly  strong  to  print  with,  the  mixture  of  ani- 
line and  bichloride  of  tin  is  treated  while  hot  with  acetic  acid,  alco- 
hol, or  wood  spirit,  and  the  colouring  matter  is  precipitated  as  before 
described.  Another  red  dye  is  produced  by  mixing  with  aniline  bi- 
chloride of  mercury,  perchloride  of  iron,  or  protochloride  of  copper, 
and  treating  this  mixture  as  the  former.  The  inventor  gives  the 
name  of  Fuchsiacine  to  these  colours,  from  their  resemblance  to  that 
of  the  fuchsia.  

M  A  D  D  E  K. 

The  colouring  properties  of  this  invaluable  dyestuff,  prepared  from 
the  root  of  the  Kubia  Tmctorum,  is  the  subject  of  a  long  and  interest- 
ing paper  by  Dr.  Edward  Schunk,  F.R.S.,  in  a  late  number  of  the 
Journal  of  the  Chemical  Society.  Madder  attained  its  eminent  posi- 
tion in  dyeing  without  the  aid  of  scientific  chemists,  and  it  is  only 
lately  that  their  attention  has  been  directed  to  it.  Since  they  have 
done  so,  however,  various  interesting  discoveries  have  been  made — 
viz..  Alizarine  and  Purpurine,  and,  in  consequence,  Garancine,  by 
Kobiquet,  Colin,  Persoz,  and  others  ;  and  Xanthine  by  Kuhlmann. 
To  these  Dr.  Schunk  has  added  Rubian,  Verantine,  and  compounds 
from  them.  He  gives,  in  conclusion,  the  results  of  his  researches  in 
a  tabular  form  at  the  end  of  the  paper.  To  it  is  subjoined  an  account 
of  the  optical  characters  of  Purpurine  and  Alizarine,  with  an  illus- 
tration, by  Professor  G.  G.  Stokes. 


NEW   GREEN  COLOUR. 

Dr.  Grace  Calvert  has  presented  to  the  Manchester  Literaiy 
and  Philosophical  Society,  in  the  name  of  Mr.  Arnaudon  (from 
Turin),  a  paper,  and  samples  of  Green  Colours  used  in  painting  and 
printing,  and  especially  referred  to  two  new  chrome  greens,  one  of 
which  is  a  new  compound,  corresponding  to  the  monohydrate  of  ses- 
quioxide  of  chrome  Cr'-^  0'*  HO.  The  author  commences  in  his  work 
to  point  out  the  qualities  which  a  good  green  ought  to  possess,  in 
order  to  be  suitable  for  painting.  Then  he  reviews  in  a  few  words 
the  different  greens  which  are  found  at  present  in  the  market,  to- 
gether with  the  nature  and  properties  of  the  same.  Beginning  with 
the  history  of  the  works  already  published  on  this  subject,  he  next 
gives  the  description  of  his  process  for  preparing  his  monohydrate 
of  sesquioxide  of  chrome,  and  which  consists  in  exposing  the  bi- 
chromate of  potash  mixed  with  pliosphoric  acid  and  any  desoxy- 
dizing  agent  (for  example,  ammonia),  for  some  time  to  the  action 
of  heat.     The  soluble  salts  are  then  removed  by  washing. 

The  green  so  prepared  has  not  only  a  beautiful  shade,  but,  like 
that  of  Mr.  Guignet  (made  by  decomposing  the  borate  of  oxide 
of  chrome  by  water),  possesses  the  curious  property  of  remaining 
green  under  the  influence  of  artificial  light.  Dr.  Calvert  also  pre- 
sented some  muslins  printed  by  M.  Camille  Kfechlin,  of  Mulhouse, 
with  fuchsine,   a  product  obtained  from  the    aniline    of  coal  tar. 
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This  colour  was  very  remarkable  from  the  exquisite  bloom  of  the 
pink  shade  obtained  when  fixed  with  albumen. 

MAUVE   DTE. 

The  Art  Journal  states  that  the  exquisitely  beautiful  Dye  for  silks, 
the  Mauve,  is  prepared  by  taking  equivalent  proportions  of  sulphate 
of  aniline  and  bichromate  of  potash,  dissolving  them  in  water,  mixing, 
and  allowing  them  to  stand  for  several  hours.  The  whole  is  then 
thrown  upon  a  filter,  and  the  black  precipitate  which  has  formed  is 
washed  and  dried.  This  black  substance  is  then  digested  in  coal-tar 
naphtha,  to  extract  a  brown,  resinous  substance  ;  and  finally  digested 
with  alcohol,  to  dissolve  out  the  colouring  matter,  which  is  left  be- 
hind, on  distilling  off  the  spirit,  as  a  coppery  friable  mass.  This  is 
the  dyeing  agent  producing  all  the  charming  varieties  of  purples 
known  by  the  name  maure,  which,  as  it  appears  to  us  somewhat  in- 
appropriately, has  been  given  to  this  colour.  The  particularity  of 
these  purples  consists  in  the  peculiar  blending  of  the  red  and  blue  of 
which  they  are  constituted.  These  hues  admit  of  almost  infinite  va- 
riation ;  consequently,  we  may  have  many  varieties  of  o-ed  mauve, 
and  as  many  of  blue  mauve,  and  any  depth  of  tint  can  be  secured. 
The  permanence  of  these  hitherto  fugitive  combinations  is  their 
strongest  recommendation.        

NEW   BLACK   DYE. 

A  Paris  Correspondent  of  the  Critic  says  that  the  New  Black 
Dye  which  has  just  been  discovered  in  Algeria  is  the  great  object  of 
interest  amongst  chemists  and  manufacturers  just  at  this  moment. 
The  discovery  has  been  made  by  M.  Muratere,  and  is  a  vegetable 
substance  gathered  from  a  tree  which  grows  in  immense  profusion 
all  over  the  colony.  It  is  destined,  according  to  the  report  made 
upon  its  merits,  to  replace  every  other  substance  in  use  for  the  same 
purpose  up  to  this  day,  and  is  more  brilliant  than  any  dye  hitherto 
known.  The  discoverer  has  registered  his  patent  for  its  use  under 
the  name  of  "Algerian  Campeachy  wood."  It  would  appear  that  M. 
Muratere  intended  to  have  reserved  the  publicity  of  his  new  dye  till 
the  Exposition  of  1S60  ;  but  upon  the  publication  of  the  Minister's 
circular  letter  announcing  that  no  exposition  will  take  place,  as  had 
been  anticipated,  he  has  determined  on  making  the  advantages  of 
his  discovery  known  at  once.  As  no  reason  is  given  in  the  Minister's 
letter  for  not  holding  the  exhibition,  and  no  term  fixed  for  the  repa- 
ration of  its  omission  in  1859,  of  course  gossiping  tongues  are  not 
idle  in  ascribing  all  kinds  of  ill-natured  suppositions  to  the  measure. 
A  company  of  weavers,  dyers,  embroiderers,  and  designers  is  re- 
ported to  have  arrived  at  Bordeaux  from  Cashmere,  for  the  piirpose 
of  forming  an  establishment  in  the  neighbourhood  of  Paris  for  the 
manufacture  of  "  re.il"  Cashmere  shawls.  The  idea  is  said  to  have 
originated  with  the  Emperor  himself,  who,  disgusted  with  the  length 
of  time  which  has  been  occupied  in  making  the  famous  green  shawl 
for  the  Empress,  ordered  by  his  Majesty  more  than  five  years  ago, 
suggested  to  an  enterprising  shawl  merchant  of  Marseilles  the  facility 
of  procuring  native  workmen,  who,  under  the  vigilant  eyes  of  Euro- 
peans, would  be  taught  to  work  with  activity. 
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GILDING   TEXTILE   FABRICS. 

M.  BuROT  has  discovered  a  method  of  Gilding  Stuffs  by  means  of 
electrical  agency.  The  piece  to  be  gilt  is  dipped  into  a  solution  of 
nitrate  of  silver  and  ammonia  ;  after  remaining  in  this  for  tvi^o  hours, 
it  is  taken  out,  and,  when  dry,  exposed  to  a  current  of  pure  hydrogen 
gas,  which  reduces  the  salt,  and  leaves  the  silver  in  a  metallic  state 
on  the  stuff.  A  silvered  surface  is  thus  obtained,  which  is  easily  gilt 
over  by  the  usual  galvanoplastic  methods. — Critie. 


SOLIDIFICATION   OF   OILS. 

M.  Perba,  in  a  paper  addressed  to  the  French  Academy  of 
Sciences,  has  described  a  method  for  transfoi-ming  Vegetable  Oils 
into  Solid  Masses,  through  the  action  of  chloride  of  sulphur.  This 
substance,  when  composed  so  as  to  contain  the  largest  proportion 
possible  of  sulphur,  is  poured  in  the  oil  at  the  common  temperature  ; 
the  mixture  is  well  stirred  and  allowed  to  stand.  By  degrees  it 
becomes  warm,  and  the  solidification  takes  place.  The  operation 
must  be  performed  on  small  quantities  at  a  time,  in  order  to  avoid 
the  generation  of  too  high  a  temperature,  which  would  drive  off  the 
chloride  by  evaporation,  and  perhaps  even  carbonise  the  oil.  As 
soon  as  the  combination  is  effected,  the  mass  is  poured  out  on  a  plate 
of  glass,  carefully  flattened,  and  then  left  to  cool  ;  at  the  end  of  five 
or  six  minutes  it  becomes  hard.  A  second  stratum  may  then  be  ca^ 
on  the  former,  and  so  on  until  the  requisite  thickness  has  been 
obtained.  Care  must  be  taken,  however,  to  prevent  the  interposition 
of  moisture  between  the  layers,  otherwise  they  will  not  join.  One 
hundred  parts  of  linseed  oil  and  twenty-five  parts  of  chloride  of 
sulphur  will  produce  the  greatest  hardness  possible  ;  if  the  proportion 
of  chloride  be  reduced  to  twenty  or  fifteen  parts,  the  mass  will  be 
supple,  like  india-rubber;  and  100  parts  of  oil  with  only  five  of 
chloride  will  thicken  the  oil  considerably  without  hardening  it.  In 
this  state  it  is  soluble  in  all  the  usual  mediums,  such  as  oil  of  turpen- 
tine for  example,  which  dissolve  common  oils.  If  a  certain  quantity 
of  linseed  oil  be  diluted  with  thirty  or  forty  times  its  weight  of  sul- 
phuret  of  carbon,  and  with  one-fourth  of  its  weight  of  chloride  of 
sulphur,  a  liquid  will  be  obtained  which  will  not  dry  for  some  days. 
If  this  combination  be  laid  with  a  brush  on  glass,  wood,  &c.,  the 
sulphuret  of  carbon  will  immediately  evaporate,  and  the  residue  will 
become  a  varnish.  We  may  state  that  some  of  these  facts  are  not 
entirely  new  :  in  1849,  Professor  Niclfes,  of  the  faculty  of  Nancy, 
announced  the  solidification  of  oil  by  the  chloride  of  sulphur  ;  and  in 
the  same  year  M.  Eochelder  observed  it,  and  published  an  account 
of  it  in  Dingler's  Polytechnic  Journal. — Critic. 


REMARKABLE   SOLVENT, 

It  is  now  discovered,  it  appears,  that  if  a  piece  of  copper  be 
dissolved  in  ammonia  a  solvent  will  be  obtained,  not  only  for  lignine, 
the  most  important  principle  of  all  woody  fibre,  such  as  cotton,  flax, 
paper,  &c.,  but  also  for  substances  derived  from  the  animal  kingdom, 
such  as  wool  and  silk.     By  the  solution  of  any  one  of  these,  an 


210  YEAE-BOOK  OF  FACTS. 

excellent  cement  and  waterproofer  is  said  to  be  formed  ;  and,  what 
is  equally  important,  if  cotton  fabrics  be  saturated  with  the  solution 
of  wool,  they  will  be  enabled  to  take  the  dyes — such  as  the  lac  dye 
and  cochineal— hitherto  suited  to  woollen  goods  only.  Hydriodide 
of  ammonia,  we  may  also  observe,  was  not  long  since  discovered  to 
be  an  equally  remarkable  solvent  of  the  most  refractory,  or  at  least 
insoluble,  mineral  substances.  Now  it  is  an  interesting  circumstance 
that  ammonia,  according  to  Van  Helmont,  and  other  old  chy mists 
and  alchymists,  wa?  one  of  the  requisite  materials  in  the  formation 
of  the  "alkahest,"  or  "universal  solvent,"  of  the  ancient  sages ! 
In  the  cupride  of  ammonium  (if  we  may  so  call  the  solvent  here  fu-st 
spoken  of),  we  seem  to  have  the  solvent  of  silk  which  we  lately 
desiderated  in  our  remarks  ou  the  insulation  of  submarine  telegraphic 
wires. — Builder.  

MANUFACTDKE   OP  KELP. 

A  PAPER  has  been  read  to  the  British  Association  "On  Proposed 
Improvements  in  the  Manufacture  of  Kelp,"  by  Dr.  Wallace.  The 
chief  defects  of  the  present  system  were  pointed  out,  and,  by  way  of 
remedy,  it  was  proposed  that  sheds  should  be  erected  for  the  desicca- 
tion of  the  weeds  and  their  preservation  from  rain,  and  that  the  weeds 
should  be  burned  or  charred  at  a  low  temperature  into  a  loose  ash, 
instead  of  being  strongly  ignited  and  subjected  to  fusion  as  now 
practised.  By  this  process  the  loss  of  iodine  that  appears  at  present 
to  occur,  and  the  production  of  sulphur  compound,  which  cause  an 
enormous  consumption  of  vitriol  in  their  decomposition,  would  be 
entirely  avoided.  Dr.  Wallace  described  the  varieties  of  weeds 
used  by  the  kelpers,  and  the  results  of  a  series  of  experiments, 
conducted  with  the  object  of  estimating  the  quantities  of  iodine  and 
potash  in  the  ashes  of  the  various  weeds  when  prepared  by  the  im- 
proved process.  From  these  it  appeared  that  the  ashes  of  the  deep- 
gea  tangle  contained  28  lb.,  that  of  the  black  wreck,  9  lb.,  and  that 
of  the  yellow  or  bladder  wreck,  6  lb.  of  iodine  per  ton  of  22^  cwt. 
Dr.  Wallace  concluded  by  calling  upon  the  proprietors  of  the  kelp- 
bearing  shores  to  interest  themselves  more  than  they  have  hitherto 
done  in  this  important  manufacture,  and  to  expend  some  capital  in 
the  erection  of  sheds,  and  purchase  of  such  simple  apparatus  as  the 
islanders  are  capable  of  using  with  advantage.  By  doing  so,  they 
would  confer  an  imjjortant  benefit  upon  their  poor  tenants,  and 
insure  greatly  augmented  returns  from  their  estates. 

CARBON   INK. 

Mr.  John  Spiller,  F.C.S.,  of  the  War  Department,  has  commu- 
nicated to  the  Chaniral  News,*  No.  1,  a  paper  on  the  employment  of 
Carbon  as  a  means  of  Permanent  Record.  The  imperishable  nature  of 
carbon,  in  its  various  forms  of  lamp  black,  ivory  black,  wood  char- 

*  The  Chemical  Newf,  nUh  tchich  is  incorporated  the  Chemical  Gazette,  under 
the  able  editorship  of  Mr.  William  Crookes.  This  journal  comprises  the  sections 
of  Scientific  and  Analytical  Chemistry,  Technical  Chemistry,  Pharmacy,  and 
Toxicology,  Chemical  Notes,  and  Laboratory  Memoranda;  it  is  ably  edited. 
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coal,  and  graphite  or  black  lead,  holds  out  much  greater  promise  of 
being  usefully  employed  in  the  manufacture  of  a  pei-raanent  wi-iting 
material ;  since,  for  this  substance,  iu  its  elementary  condition,  and 
■at  ordinary  temperatures,  there  exists  no  solvent  nor  chemical 
reagent  capable  of  eifecting  its  alteration. 

The  suggestion  relative  to  the  mode  of  applying  carbon  to  these  pur- 
poses, which  it  is  intended  more  particularly  now  to  enunciate,  depends 
on  the  fact  of  the  separation  of  carbon  from  organic  compounds,  rich 
in  that  element,  sugar,  gum,  &c.,  by  the  combined  operation  of  heat 
and  of  chemical  reagents,  such  as  sulphuric  and  phosphoric  acids, 
which  exert  a  decomposing  action  in  the  same  direction ;  and  by  such 
means  to  effect  the  deposition  of  the  carbon  within  the  pores  of  the 
paper  by  a  process  of  development  to  be  performed  after  the  fluid 
writing  ink  has  been  to  a  certain  extent  absorbed  into  its  substance. 
A  system  of  formation  Ijy  which  a  considerable  amount  of  resistance, 
both  to  chemical  and  external  influences,  appears  to  be  secured.  An 
ink  of  the  following  composition  has  been  made  the  subject  of 
experiment : — 

Concentrated  sulphuric  acid,  deeply  coloured 

with  indigo       1  iluid  ounce. 

Water 6      ,,        „ 

Loaf  sugar 1  ounce  troy. 

Strong  mucilage  of  gum  arable 2  to  3  flaid  ounces. 

Writing  traced  with  a  quill  or  gold  pen  dipped  in  this  ink  dries  to 
a  pale  blue  colour,  but  if  now  a  heated  iron  be  passed  over  its 
■surface,  or  the  page  of  manuscript  held  near  a  fire,  the  writing  will 
quickly  assume  a  jet  black  appearance,  resulting  from  the  carbonisa- 
tion of  the  sugar  by  the  warm  acid,  and  will  have  become  so  firmly 
engrafted  into  the  substance  of  the  paper  as  to  oppose  considerable 
difficulty  to  its  removal  or  erasure  by  the  knife.  On  account  of  the 
depth  to  which  the  written  characters  usually  penetrate,  the  sheets 
of  paper  selected  for  use  should  be  of  the  thickest  make,  and  good 
white  cartridge  paper,  or  that  known  as  "  cream  laid,"  preferred  to 
sueh  as  are  coloured  blue  with  ultramarine,  for  in  the  latter  case  a 
bleached  halo  is  frequently  perceptible  around  the  outline  of  the 
letters,  indicating  the  partial  destructiou  of  the  colouring  matter  by 
the  lateral  action  of  the  acid. 

The  writing  produced  in  this  manner  seems  indelible ;  it  resists 
the  action  of  "salts  of  lemon,"  and  of  oxalic,  tartaric,  and  diluted 
hydrochloric  acids — agents  which  render  nearly  illegible  the  traces 
of  ordinary  black  writing  ink ;  neither  do  alkaline  solutions  exert 
any  appreciable  action  on  the  carbon  ink.  This  material  possesses, 
therefore,  many  advantageous  qualities  which  would  recommend  its 
adoption  in  cases  where  the  question  of  permanence  is  of  paramount 
importance  ;  but  it  must,  on  the  other  hand,  be  allowed  that  such 
an  ink,  in  its  present  form,  would  but  inefficiently  fulfil  many  of  the 
requirements  necessary  to  bring  it  into  common  use.  The  peculiar 
method  of  development  rendering  the  application  of  heat  imperative, 
and  that  of  a  temperature  somewhat  above  the  boiling  point  of  water, 
together  with  the  circumstance  that  it  wiU  be  found  impossible  with 
o2 
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a  thin  sheet  of  paper  to  write  on  both  sides,  must  certainly  be  counted! 
among  its  more  prominent  disadvantages. 

Though  not  perhaps  capable  of  employment  on  the  animal  tissues, 
vellum  and  pai-chment,  there  is  every  probability  of  its  successful 
application  in  connexion  with  the  new  material  produced  by  the 
action  of  strong  acids  on  paper,  and  known  under  the  name  of 
vegetable  parchment.  

LUBRICATING   CARTRIDGES. 

Db.  Scoffekn  has  patented  a  composition  for  lubricating' 
cartridges.  He  uses  a  mixture  of  equal  weights  of  paraffine  and 
naphthaline,  preferring,  however,  a  compound  made  by  melting 
india-rubber  in  an  open  vessel  over  a  fire,  and  thoroughly  mixing 
■with  it  four  times  its  weight  of  paraffine,  and  one-half  its  weight  of 
naphthaline.  The  mixture  when  wanted  for  use  is  melted  in  an  oil 
bath,  and  the  temperature  is  kept  as  near  240°  as  possible.  The 
advantage  of  the  compound  is  said  to  lie  in  the  fact  that  it  is 
volatilised  without  change  on  the  application  of  heat. 


BLAZE-PROOF   DRESSES. 

The  frequent  melancholy  accidents  of  ladies'  dresses  taking  fire 
teach  a  lesson  which  must  not  be  neglected.  The  light  fabrics 
manufactured  for  ladies'  dresses  should  be  made  blaze-proof.  Nothing 
can  be  more  simple.  The  most  delicate  white  cambric  handkerchief, 
or  fleecy  gauze,  or  the  finest  lace,  may,  by  simply  soaking  in  a  weak 
solution  of  chloride  of  zinc,  be  so  protected  from  blaze  that  if  held 
in  the  flame  of  a  candle  they  may  be  reduced  to  tinder  without 
blazing.  Dresses  so  prepared  might  be  burnt  by  accident  without 
the  other  garments  worn  by  the  lady  being  injured.  The  dresses  of 
stage  dancers  are  prepared  in  the  way  we  recommend.  Why  are 
dancing  ladies  of  rank  to  be  exposed  to  danger  from  which  their 
dancing  sisters  by  profession  are  protected  ? 

A  valuable  discovery  has  been  made  by  Messrs.  Versmann  and 
Oppenheini,  of  7,  Bury-court,  St.  Mary-axe,  and  was  the  subject 
of  a  paper  lately  read  before  the  British  Association.  It  is  that 
sulphate  of  ammonia  and  tungstate  of  soda  have  the  property  of 
making  linen  and  cotton  fabrics  uninflammable,  and  do  not  injure  or 
discolour  them  in  washing. 

In  the  conversation  which  ensued,  Mr.  Grahame  stated  that  the 
investigation  of  this  subject  had  been  at  first  set  about  at  the  wish 
of  Her  Majesty,  who  longed  to  see  some  mode  discovered  by  which 
light  dresses  might  be  less  liable  than  at  present  to  endanger  the 
lives  of  their  owners  through  catching  fire.  Preparations  of  these 
salts  are  used  in  the  Royal  laundry  ;  and  their  general  adoption 
would  prevent  a  vast  number  of  those  dreadful  accidents  which  now 
almost  daily  occur  to  children  and  others.  To  this  we  have  to  add 
that  MM.  Doebereiner  and  Alsner,  after  discussing  the  merits  of 
borax,  alum,  and  soluble  glass,  for  diminishing  the  combustibility  of 
cotton  tissues,  recommend  phosphate  of  ammonia,  which  is  cheap, 
and  can  be  easily  combined  with  sal  ammoniac,  and  introduced  into 
the  starch  with  which  the  tissues  are  prepared. — Ju'perioire  dc  CMniie. 
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PHOTOGRAPHIC   PROGRESS. 

The  following  are  a  few  of  the  striking  results  of  the  past  year : — 
Carbon  Printing. — At  the  meeting  of  the  Photographic  Society, 
January  4,  1859,  Mr.  Poun&^y,  of  Dorchester,  read  a  paper  on  hie 
process  of  Carbon  Printing,  which  has  excited  so  much  interest 
and  curiosity.  The  paper  is  published  at  length,  with  Mr. 
Pouncey's  subsequent  explanations,  in  the  Photographic  Journal  of 
January  8.  Referring  to  that  for  all  details,  we  may  state  generally 
that  Mr.  Pouncey's  method  consists  in  preparing  the  paper  for 
printing  on,  by  spreading  over  it  by  means  of  a  hog's-hair  brush  a 
mixture  of  finely  powdered  vegetable  carbon,  and  equal  parts  of  a 
saturated  solution  of  bichromate  of  potash,  and  a  common  solution 
of  gum  arable;  the  proportions  being  one  drachm  of  the  carbon  to 
four  drachms  of  each  of  the  solutions.  After  it  is  dry  the  paper  is 
ready  for  printing  on  by  exposure  in  a  printing-frame  in  the  usual 
manner — the  time  of  exposure  being  from  four  to  five  minutes  in  the 
sun,  and  from  ten  to  fifteen  in  the  shade,  but  varying  according  to 
season,  character  of  negative,  &c.  In  washing  the  picture,  it  must 
lie  under  water  for  at  least  five  or  six  hours,  when  the  pictures,  of 
which  previously  scarcely  a  trace  was  perceptible,  will  become 
visible.  The  principal  difference  in  the  appearance  between  a  carbon 
print  and  one  prepared  with  silver  being,  according  to  Mr.  Pouncey, 
■*'  that  one  may  probably  fade,  while  the  other  remains  imperishable." 
Discovery  of  a  new  action  of  light,  and  that  light  could  be 
stored  up,  as  it  were,  for  use  ichenever  reqicired. — M.  Nifepce  having 
invited  Mr.  Wheatstone  to  visit  his  laboratory  in  the  Louvre,  and 
''see  with  his  own  eyes  a  photograph  made  by  light  which  had 
been  stored  up  for  several  months,"  the  Photographic  News  of 
Peb.  18  contains  a  communication  from  the  Abb^  Moigno,  giving 
full  particulars  of  the  result : — 

"  M.  Niopoe  took  a  tube  containing  a  piece  of  pasteboard  which  had  been 
impregnated  -n-ith  tartaric  acid,  insolated  for  a  length  of  time,  and  rolled  up  in 
it,  in  the  mouth  of  June  last,  aud  the  tube  then  hermetically  closed.  He  and 
Professor  Wheatstone  placed  themselves  in  a  dark  room  ;  M.  Niepce  had  a  sheet 
of  sensitized  paper,  on  which  he  placed  a  piece  of  paper  printed  upon  in  large 
letters ;  he  then  opened  the  tube,  holding  it  vertically,  with  the  orifice  down- 
wards, and  this  orifice  he  placed  on  the  printed  paper  which  covered  the  sensi- 
tive paper ;  the  tube  was  left  in  this  position  for  about  ten  minutes,  at  the  end 
of  which  time  he  removed  it.  The  circle  on  the  paper  blackening  in  all  its  parts 
where  it  was  not  protected  by  the  printed  letters,  at  once  visibly  manifested 
the  action  of  the  light ;  the  printed  paper  being  removed,  the  characters  were 
found  to  be  very  neatly  traced  in  white,  or  forming  a  negative  proof;  this  nega- 
tive was  treated  like  ordinary  negatives,  that  is  to  say,  it  was  ilxed,  aud  Pro- 
fessor Wheatstone  placed  it  in  his  portfolio,  to  produce  it  before  the  Eoyal  and 
Photographic  Societies  ;  a  proof  obtained  by  means  of  bght  that  had  been  im- 
prisoned for  six  mouths.  The  experiment,  therefore,  succeeded  perfectly. 
Professor  Wheatstone  takes  with  him  two  tubes,  one  of  which  was  placed  in  our 
hands  on  the  7th  February,  1858,  more  than  a  year  ago,  the  other  closed  in  the 
month  of  June  last,  like  that  which  was  so  efficacious  under  his  inspection,  and 
he  wUl  himself  repeat  the  experiment  in  London  before  his  illustrious  colleagues, 
who  will  not  then  retain  even  the  shadow  of  a  doubt  as  to  the  reality  of  the  per- 
Biateat  activity  of  the  light." 

M.  Moigno  gives  in  the  paper  referred  to  a  formula  by  which 
"  every  one  who  wishes   may  succeed"  in  obtaining  similar  results. 
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The  editor  of  the  Pliotograpldc  Neivs  haa  seen  the  picture  taken  in 
the  presence  of  Professor  Wheatstone,  and  states  that — 

"  The  distinctness  with  which  the  printed  paper  need  as  a  negative  is  repro- 
daced  on  the  sensitized  paper,  is  perfectly  surirising." 

The  same  paper  also  contains  an  account  of  another  remarkable 
discovery  recently  made  by  M.  Nifepce  : — 

"  Having  prepared  a  paper  with  nitrate  of  silver  and  chloride  of  gold,  he  placed 
a  negative  upon  it  and  enclosed  the  whole  in  a  substitute  for  the  ordinary  print- 
ing frame,  and  submitted  it  to  the  action  of  radiant  heat;  the  result  answered 
his  expectations.  We  have  before  us  pictures  obtained  by  him  by  these  means, 
which  are  very  distinct,  even  to  the  extent  of  reproducing  legibly  the  inscription' 
around  a  shield." 

This  result  is  probably  due  to  molecular  action  ;  and  indeed  some 
very  curious  results,  pointing  in  the  same  direction,  have  been 
obtained  in  this  country  by  experiments  suggested  by,  or  variations 
of,  the  well-known  experiments  of  Moser. 

Engraving  on  Wood. — The  Photographic  Neivs  contains  a  much 
more  simple  and  efficient  method  than  any  previously  devised  for 
placing  Photographs  on  the  Wood  for  the  use  of  Wood  Engravers. 
Of  course  there  is  little  more  difficulty  in  printing  a  photograph  oa 
wood  than  on  paper  ;  but  as  yet  the  means  adopted  have  been  found 
to  render  the  face  of  the  wood  block  so  rotten  or  brittle  that  it  was 
scarcely  pos<;ible  to  produce  a  good  engraving,  Thin  films  of 
albumen,  of  dry  collodion,  of  collodion  transferred  from  the  glass 
upon  a  bituminous  varnish,  of  a  coating  of  gelatine  and  alum  followed 
by  a  solution  of  hydrochlorate  of  ammonia,  &c.,  have  formed  the 
bases  of  the  different  methods  proposed  in  this  country  and  on  the 
Continent ;  but  in  all,  or  nearly  all,  it  has  been  found  necessary  to 
subject  the  wood  block  to  a  fixing  bath,  to  the  certain  injury  of  its 
surface.  The  method  proposed  by  Mr.  Crookes  seems  liable  to  no 
such  objection.  The  block  is  to  be  covered  by  candle-light  or  in  a 
darkened  room,  "  with  a  mixture  composed  of  oxalate  of  silver  and 
water,  to  which  may  be  added  a  little  gum  or  of  pulverised  Bath 
brick,  to  suit  the  convenience  of  the  engraver."  The  preparation  is 
spread  by  the  finger,  precisely  as  the  draftsman  now  spreads  his 
solution  of  flake  white  before  making  his  drawing  on  the  block.  It 
is  then  put  in  a  dark  place  to  dry,  and,  as  soon  as  dry,  is  ready  to 
receive  the  picture,  which  is  obtained  by  the  ordinary  process  of  pho- 
tographic printing.  "The  block  requires  no  subsequent  washing, 
nor  any  preparation  of  any  description,  before  being  placed  in  the 
bands  of  the  engraver,"  who  then  proceeds  with  his  engraving  in  the 
usual  way.  But  he  is  warned  that  he  "must  not  expose  the  block 
to  the  direct  action  of  the  solar  rays  while  working  at  it,  or  it  will 
gradually  blacken  on  the  surface  ;  exposure  to  diffused  daylight,  how- 
ever, has  no  deleterious  effect  on  it,  unless  it  be  continued  for  a  great 
length  of  time — say  several  hours."  Wood-blocks,  after  being  pre- 
pared with  the  oxalate  of  silver,  may  be  kept  ready  for  use  for 
months  without  deterioration. 

Photo-I ithotyfpe. — This  is  the  result  of  a  Phototyiiic  process,  and 
is  well  worth  attention  from  the  applications  it  may  be  capable  of. 
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It  is  well  known  that  a  lithograph  is  formed  by  preparing  the  surface 
of  a  particular  sort  of  dolomitic  stone  with  a  gummy  preparation, 
which  can  be  wetted  with  water,  and  then  drawing  upon  it  with  a 
soapy  chalk  or  ink,  which  can  be  rendered  incapable  of  being  touched 
by  water,  though  instantly  attaching  itself  to  the  greasy  material  of 
printers'  ink.  A  similar  employment  of  surface  affinities  is  adopted 
for  the  preparation  of  the  metallic  plates  in  the  processes  called 
Zincography,  and  Anastatic  printing.  The  action  of  bichromate  of 
potassium  has  been  called  in  here  also  ;  and  the  gum  surface  is  so 
modified  by  it  under  the  influence  of  light  as  to  admit  of  the  substi- 
tution of  a  soap  or  grease-touching  surface  only  on  those  parts 
where  the  light  has  not  acted,  or  in  proportion  to  the  protection  from 
the  luminous  influence  which  has  been  imparted  to  it  by  the  shadow. 
Hei-e,  too,  for  large  surfaces  of  shadow  a  graining  is  employed,  but 
it  is  the  production  in  use  already  for  the  graining  of  the  lithographs, 
and  consists  merely  in  a  roughened  surface  communicated  to  the 
stone. — Saturday  Review,  No.  174. 

Platinum  Toning. — Mr.  Burnett  has  exhibited  to  the  British  Asso- 
ciation some  photographs  toned  with  a  solution  of  bichloride  of 
platinum,  rendered  strongly  adhesive  by  carbonate  of  soda,  the 
previous  addition  of  a  little  tartaric  acid  also  being  apparently  a 
further  improvement.  Platinum  Toning  has  been  introduced  into 
France  some  years  ago  ;  but,  as  far  as  Mr.  Burnett  could  find  out, 
did  not  seem  there  or  here  to  have  been  found  generally  satisfactory, 
apparently  from  chemical  reasons,  which  Mr.  Burnett  mentioned. 
The  addition  of  carbonate  of  soda,  as  made  by  Mr.  Burnett,  was 
an  attempt  to  remove  some  of  those  objections  and  render  platinum 
more  available. 

New  Lens. — Mr.  Sutton  has  stated  to  the  British  Association  that 
by  placing  a  double  concave  small  Lens  between  two  large  plane 
concave  lenses,  and  taking  care  to  adjust  their  respective  distances, 
attending  also  to  the  centering  of  them,  he  has  succeeded  in  pro- 
ducing a  lens  entirely  free  from  distortion. 

Michro-PJiotographj. — Dr.  MuUer  speaks  of  a  Micro -Photograph 
shown  to  him  which  was  scarcely  perceptible  to  the  naked  eye,  but 
as  a  faint  spot  on  the  glass  ;  but  which,  on  being  looked  at  through 
a  microscope,  was  seen  to  be  a  full-length  portrait  of  the  Emperor 
Napoleon  III.,  in  a  miUtary  costume.  We  have  seen  another  which 
represented  the  well-known  picture  of  the  Queen  and  twelve  naval 
officers  in  council,  every  feature  of  each  individual  being  perfectly 
distinct  on  the  application  of  a  microscope  of  rather  high  magnifying 
power,  although  a  threepenny-piece  would  have  covered  the  entire 
photograph,  and  something  more.  Mr.  Alfred  Peeves  has  recently 
forwarded  to  us  a  specimen  of  one  of  these  minute  pictures,  which 
consists  of  a  plate  containing  the  portraits  of  the  kings  and  queens 
of  England  since  the  time  of  the  Conquest.  Here,  on  a  space  not 
larger  than  the  one-sixteenth  of  an  inch  square,  may  be  perceived  a 
miniature  "National  Portrait  Gallery,"  with  a  portrait  of  every 
king  and  queen  surrounding  Her  Majesty,  who  is  properly  made  the 


216  TEAR-BOOK  OF  TACTS. 

centre  figure  of  the  interesting  group.  We  have  already  referred  on 
a  previous  occasion  to  some  of  the  uses  to  which  micro-photography 
might  be  put,  but  there  are  some  others  which  we  may  briefly  notice. 
Suppose,  for  example,  that  two  portions  of  the  same  army  are 
encamped  at  a  distance  of  one  or  two  miles  apart,  the  commuuicatioa 
being  cut  off  by  the  enemy,  or  rendered  almost  impossible  by  the 
use  of  * '  arms  of  precision  ; "  a  very  simple  an-angement  would 
enable  the  fullest  written  despatches  to  pass  from  one  portion  of 
this  army  to  the  other,  without  risk,  and  almost  with  the  rapidity  of 
electricity.  The  despatch  is  written,  and  a  micro- photograph  taken, 
•which  reduces  it  within  the  limits  of — if  a  long  one — a  square  inch. 
This  is  placed  inside  one  of  the  hollow  conical  bullets  and  the  end 
closed  with  lead.  The  hoisting  of  a  given  signal  would  announce 
that  a  messenger  was  about  to  be  despatched  ;  and,  with  the  ac- 
curacy which  distinguishes  our  improved  rifles,  a  commander  might 
have  his  despatches  delivered  with  a  speed  and  punctuality  to  which 
no  post-office  has  yet  attained.  In  the  case  of  a  beleaguered  town, 
too,  such  a  method  of  communication  between  its  inhabitants  and  an 
army  approaching  to  relieve  it  might  be  invaluable.  It  has  not  the 
drawback  either  of  requiring  men  to  have  a  special  training  for  the  pur- 
pose of  carrying  on  these  communications  ;  all  the  manipulations  neces- 
sary might  be  learnt  in  less  than  a  week.  Neither  would  there  be 
any  necessity  for  using  a  cipher,  as  there  would  be  no  risk  of  the 
despatch  falling  into  the  hands  of  the  enemy,  and  hence  there  would 
be  less  chance  of  misapprehension  of  instructions  than  exists  at 
present. — The  Photographic  News. 

Photographs  taken  for  Government  Institutions. — To  enable  the 
public  to  derive  full  advantage  from  the  Photographic  negatives, 
made  officially  for  the  Science  and  Art  Department,  from  rare  and 
valuable  objects  in  public  and  other  collections,  the  Committee  of 
Council  on  Education  has  caused  an  office  for  the  sale  of  photo- 
graphic impressions  from  such  negatives  to  be  established  at  the 
South  Kensington  Museum.  Photographic  negatives,  made  by  order 
of  the  Trustees  of  the  British  Museum,  and  for  the  War,  and  other 
Government  Offices,  will  also  be  sold. 


NEW  ACTINOMETER. 

Db.  Woods,  of  Parsonstown,  has  invented  this  new  instrument 
for  the  measurement  of  the  actinic  effect  of  light,  which  promises  to 
relieve  photography  of  half  its  failures,  and  to  be  of  still  greater 
advantage  to  its  science,  by  rendering  the  use  of  the  peroxalate  of 
iron  as  a  photometric  agent  both  manageable  and  simple.  The  in- 
strument is  described  and  illustrated  in  the  Philosophical  Magazine 
for  Jan.,  1860. 
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PROGBESS   OF   ZOOLOGY   AND   BOTANY. 

"It  is,"  said  Sir  William  Jardine,  at  the  late  meeting  of  the 
British  Association,  "in  the  younger  countries  where  we  see  an 
advance  more  evident.  AustraHa  and  Van  Diemen's  Land,  now 
that  wealth  permits  time  and  luxury,  have  attended  to  science  ;  and 
in  most  of  the  journals  of  those  countries  we  have  original  observers, 
and  by  and  by  we  shall  have  the  results  of  the  study  of  the  re- 
markable productions  of  these  lands  made  where  they  live  and  grow. 
New  Zealand,  also,  has  its  scientific  journal.  It  is,  however,  in  the 
New  World  where  the  greatest  activity  at  present  prevails.  She  has 
already,  with  credit  to  herself,  sent  out  scientific  expeditions  of  a 
general  character,  and  those  of  Wilkes,  and  Rae,  and  Kane  are  well 
known,  and  huge  woi-ks  have  sprung  from  each  ;  but  the  botanists 
of  territory  now  claimed  by  the  American  people,  have  given  rise  to 
surveys  and  exploratory  expeditions  at  home,  and  these  are  proceed- 
ing in  all  directions  to  fix  the  boundary  lines,  and  the  best  railway  routes 
to  the  Pacific — naturahsts  and  draftsmen,  in  fact,  all  the  necessary 
staff,  accompanying  each  expedition — the  results  of  which  are  published 
in  reports  to  Congress,  in  which  they  are  assisted  by  the  Smithsonian 
Institution  of  Washington.  But  the  work  of  the  greatest  magnitude 
and  importance  to  America  is  Contributions  to  the  Natural  History 
of  the  United  States,  by  Agassiz,  originally  advertised  to  be  completed 
in  ten  large  volumes,  but  the  subscription  has  so  well  filled  as  to 
allow  its  extension  even  beyond  the  contemplated  limits.  Two 
volumes  for  the  first  year  on  the  testudinata  or  tortoises,  have  been 
published,  illustrated  by  thirty-four  plates.  An  important  part  of 
these  volumes  is  an  introductory  essay,  which  has  been  republished 
separately  in  an  8vo  volume.  Louis  Agassiz's  Essay  on  Classificor 
tion  embraces  the  whole  range  of  the  subject,  which  he  treats  in  a 
wider  and  more  comprehensible  and  less  mechanical  manner  than 
has  hitherto  been  done  ;  but  while  I  thus  praise  the  work  and  the 
manner  in  which  it  is  treated,  and  agree  with  a  great  many  of  the 
positions  he  has  taken  up,  I  must  warn  its  readers  that  some  subjects 
are  treated  in  a  way  Prof.  Agassiz  will  not  be  able  to  maintain  ;  and 
that  to  those  who  are  unable  or  unwilling  to  think  for  themselves, 
the  author's  reputation  will  prove  a  guarantee  not  altogether  to  be 
trusted.  It  must  be  studied  with  great  care  and  great  caution. 
Nevertheless,  I  look  upon  it  as  the  remarkable  book  of  the  year. 
There  is  another  work  upon  a  shnilar  subject,  from  which  we  may 
expect  some  curious  reasonings,  Oil  the  Orifjm  of  Species  and 
Varieties,  by  Charles  Darwin."     

THE   GENETIC   CYCLE   IN   ORGANIC   NATURE.     BY  D.  G.  OGILVIE. 

Parental  derivation,   Dr.    Ogilvie  observes,    is  now  generally 
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allowed  as  the  sole  origin  of  organic  beings  ;  and  the  subject  of 
discussion  among  physiologists  is  no  longer  the  admissibility  of 
spontaneous  generation,  but  the  nature  of  the  derivation,  as  the  case 
may  be,  from  a  single  parent  or  a  pair.  The  former  mode  of  origin 
by  what  has  been  termed  "gemmation,"  or  the  "budding  process," 
plays  a  very  conspicuous  part  in  the  propagation  of  many  of  the 
lower  species  ;  and  by  its  periodic  recurrence  in  conjunction  with  the 
other  form  of  reproduction,  gives  rise  to  the  singular  phenomena 
known  as  alternation  of  generations.  All  cases  of  alternation  are  not, 
however,  to  be  regarded  as  precisely  parallel :  and  it  is  the  object  of 
the  present  paper  to  point  out  certain  differences  dependent  on  the 
period  of  the  life-history  of  a  species  in  which  the  process  of  gem- 
mation is  interpolated. 

Three  stages  are  distinguished  in  the  life-history — the  protomorphic, 
or  that  prior  to  the  first  appearance  of  the  organization  most 
characteristic  of  the  species — the  orthomorphic,  or  that  marked  by 
such  typical  organism — and  the  gamomorphic,  or  that  of  the  de- 
velopment of  the  reproductive  organs.  In  each  of  these  stages  we 
may  have  a  process  of  gemmation  interpolated.  The  results  con- 
trast, especially  as  it  occurs  in  the  first  and  last.  As  examples  of 
the  former,  the  trematode  and  cystic  entozoa  were  referred  to  in  the 
animal  kingdom,  and  the  mosses  among  plants,  in  all  of  which  cer- 
tain provisional  forms  are  interposed  between  the  ovum  and  the 
embrj'onic  rudiment  of  the  typical  form.  The  polypifera  and  cea- 
toidea  among  animals,  on  the  other  hand,  and  the  ferns  among 
vegetables,  furnish  illustrations  of  alternation  dependent  on  gem- 
mation in  the  gamomorphic  stage,  and  arising  from  the  reproductive 
organs  acquiring  the  characters  of  detached  and  often  highly 
organized  structures  comparable  to  independent  animals  or  plants. 
The  hood-eyed  medusse  become  in  this  way  much  more  conspicuous 
organisms  than  the  polype  stock,  whose  organs  they  really  are.  The 
cestoidea  are  remarkable  as  presenting  instances  of  a  double  alterna- 
tion, from  a  process  of  gemmation  occurring  both  in  the  cystic  or 
protomorphic,  and  in  the  taenioid  or  gamomorphic  stages. 

The  author  concludes  by  indicating  a  parallelism  between  the 
phenomena  of  alternation  and  certain  points  in  the  embryogeny  of 
the  higher  animals,  and  in  the  maturation  of  the  reproductive  organs. 
The  formation  of  double  monsters  in  the  higher  animals,  the  normal 
twin  embryo  of  the  polyzoa,  the  variable  number  of  taenia  heads 
budded  oil"  by  tlie  cystic  entozoa,  and  the  phenomena  of  develop- 
ment among  the  echinodemiata,  are  referred  to  as  indicating  a 
gradual  transition  from  the  implantation  of  the  embryo  on  the  germ- 
mass  of  the  ordinary  ovum,  to  cases  of  well-marked  alternation — 
while  the  reproductive  process  in  the  polyzoa  and  hydraform  polypes, 
in  the  salpse  and  in  some  annelides,  and  the  phenomena  of  impregna- 
tion in  the  coniferee  among  vegetables,  are  brought  forward  in  illus- 
tration of  a  similar  transition  from  the  development  of  the  normal 
reproductive  organs,  to  the  formation  of  conspicuous  sexual  zooids  ; 
— and  in  proof  of  distinctions  founded  on  the  complexity  of  the 
structures  themselves  not  being  of  essential  importance,  reference 
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was  made  to  the  males  of  the  rotifera  and  cin-hipeda,  which,  though 
animals  with  an  individuality  entirely  distinct  even  from  the  ovum, 
are  much  more  defective  in  organization  than  some  of  the  sexual 
zooids  now  referred  to,  as  the  hood-eyed  medusae. — Proceedings  of 
the  British  Association.  

PROFESSOK   OWEN    ON   THE   GORILLA. 

Before  referring  to  earlier  indications  of  this  truly  extraordinary 
animal,  the  Professor  briefly  recapitulated  the  steps  which  had  led 
to  the  authentic  knowledge  of  this  great  anthropoid  ape  since  the 
first  communication  received  from  its  discoverer,  the  missionary. 
Dr.  Savage,  in  1847.  Various  evidences  of  the  Gorilla, — skulls, 
skeletons,  and  finally  entire  animals — had  successively  reached  the 
museums  of  Paris  and  London,  and,  with  those  sent  to  Boston, 
U.S.,  had  been  described  by  the  professors  of  zoology  and  com- 
parative anatomy  in  those  cities.  The  description  of  the  entire 
skeleton  of  the  gorilla  had  been  communicated  by  the  author  to  the 
Zoological  Society  in  1851,  and  by  Professor  Duvernoy  to  the  Aca- 
demy of  Sciences  of  Paris  in  1853  ;  that  of  the  stuffed  specimen  in 
the  Jardin  des  Plantes,  by  Professor  Isidore  Geoffrey  St.  Hilaire, 
appeared  in  the  tenth  volume  of  the  Archives  du  Museum  in  1858. 
The  differences  in  the  results  of  the  observations  by  the  American, 
French,  and  English  naturalists  i-elate,  chiefly,  to  the  interpretation 
of  the  facts  observed.  Dr.  Wyman  agrees  with  Professor  Owen  in 
referring  the  gorilla  to  the  same  genus  as  the  chimpanzee,  but  diffei-B 
from  him  in  regarding  the  chimpanzee  as  being  more  nearly  allied 
to  the  human  kind.  Professor  Duvernoy  and  Geoffroy  St.  Hilaire 
consider  the  differences  in  the  osteology,  dentition  and  outward 
characters  of  the  gorilla  to  be  of  generic  importance  and  enter  it  in 
the  zoological  catalogue  as  Gorilla  gina,  the  specific  name  being  that 
by  which  the  beast  is  known  and  dreaded  by  the  natives  of  Gaboon. 
The  French  naturalists  also  concur  with  the  American  in  placing 
the  gorilla  below  the  chimpanzee  in  the  zoological  scale,  and  some 
have  lately  been  disposed  to  place  both  below  the  hylobates  or 
long-armed  apes. 

Deferring  the  discussion  of  these  questions,  the  author  proceeded  to  describe 
the  external  characters  of  the  adult  male  gorilla  as  they  were  exhibited  by  the 
specimen  preserved  in  spirits.  He  first  called  attention  to  the  shortness,  almost 
absence,  of  neck,  due  to  the  backward  position  of  the  junction  of  the  head  to 
the  trunk,  to  the  great  length  of  the  cervical  spines,  causing  the  "nape"  to 
project  beyond  the  "  occiput,"  to  the  great  size  and  elevation  of  the  scapulae, 
and  to  the  oblique  rising  of  the  clavicles  from  their  sternal  attachments  to  above 
the  level  of  the  angles  of  the  jaw.  The  brain-case,  low  and  narrow,  and  the 
lofty  ridges  of  the  skviU,  make  the  cranial  profile  pass  in  almost  a  straight  line 
from  the  occiput  to  the  superorbital  ridge,  the  prominence  of  which  gives  the 
most  forbidding  feature  to  the  physiognomy  of  the  gorilla ;  the  thick  integument 
overlapping  that  ridge  forming  a  scowHng  pent-house  over  the  eyes.  The  nose 
is  more  prominent  than  in  the  chimpanzee  or  orang-utan,  not  only  at  its  lower 
expanded  part,  but  at  its  upper  half,  where  a  sHght  prominence  corresponds 
with  that  which  the  author  had  previously  pointed  out  in  the  nasal  bones.  The 
mouth  is  very  \vide,  the  lips  large,  of  uniform  thickness,  the  upper  one  with  a 
straight,  as  if  incised  margin,  not  showing  the  coloured  lining  membrane  when 
the  mouth  is  shut.  The  chin  very  short  and  receding,  the  mazzle  very  promi- 
nent.   The  eyelids  with  eye-lashes,  the  eyes  wider  apart  than  in  the  orang  or 
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chimpanzee ;  no  eye-brovs ;  but  the  hairy  scalp  continued  to  the  superorbital 
ridge.  The  ears  smaller  in  proportion  than  in  man,  much  smaller  than  in  the 
chimpanzee ;  but  the  structure  of  the  auricle  more  like  that  of  man :  it  was 
minutely  described  and  compared.  On  a  direct  frout  view  of  the  face,  the  ears 
•are  on  the  same  parallel  with  the  eyes.  The  teeth  had  been  described  in  the 
author's  first  paper  on  the  subject  (18iS,  Trans.  Zool.  Soc).  The  huge  canines 
in  the  male  give  a  most  formidable  aspect  to  the  beast :  they  were  not  fully  de- 
veloped in  the  younger  and  entire  specimen,  now  mounted.  The  profile  of  the 
trunk  describes  a  slight  convexity  from  the  nape  to  the  sacrum, — there  being 
no  iubendiug  at  the  loins,  which  seem  wanting  :  the  thirteenth  pair  of  ribs  being 
close  to  the  "  labrum  ilii."  The  chest  is  of  great  capacity;  the  shoulders  very 
•wide  across ;  the  pectoral  regions  are  slightly  marked,  and  show^  a  pair  of  nipples 
placed  as  in  the  chimpanzee  and  human  species.  The  abdomen  somewhat  promi- 
nent, both  before  and  at  the  sides.  The  pelvis  relatively  broader  than  in  other  apes. 
The  chief  deviations  from  the  human  structure  were  seen  in  the  limbs,  which 
are  of  great  power  ;  the  upper  ones  prodigiously  strong.  The  arm  from  belo^w 
the  short  deltoid  prominence  preserves  its  thickness  to  the  condyles ;  a  uniform 
circumference  prevails  in  the  fore-arm  ;  the  leg  increases  in  thickness  from  be- 
low the  knee  to  the  ankle  :  there  is  no  "  calf."  These  characters  of  the  limbs 
are  due  to  the  general  absence  of  those  partial  muscular  enlargements  which 
impart  the  graceful,  varying  curves  to  the  outHnes  of  the  limbs  in  mau ;  yet  they 
depended,  the  author  remarked,  rather  on  excess,  than  defect,  of  development 
of  the  carneous  as  compared  with  the  tendinous  parts  of  the  hmb-muscles, 
which  thus  continue  of  almost  the  same  size  from  their  origin  to  their  insertion  j 
•with  a  proportionate  gain  of  strength  to  the  beast.  The  length  of  the  upper 
limbs,  as  compared  •with  the  trunk,  is  not  much  greater  than  in  man  :  they  seem 
longer  tlirough  the  disproportionate  shortness  of  the  lower  limbs.  What  the 
author  deemed  most  significant  of  the  anthropoid  aflinities  of  the  gorilla,  is  the 
superior  length  of  the  arm  to  the  fore-arm,  as  compared  with  the  proportions 
of  those  parts  in  the  chimpanzee.  In  that  ape  the  humerus  and  ulna  are  of 
nearly  equal  length :  in  the  orangs  and  inferior  simia;  the  fore-arm  exceeds  the 
arm  in  length.  The  thumb  of  the  gorilla  reaches  to  beyond  the  first  joint  of  the 
forefinger,  but  it  does  not  extend  to  that  joint  in  the  chimpanzee  or  other  ape  : 
the  philosophical  zoologist  would  discern  much  significance  in  this  fact.  In  man 
the  thumb  extends  to  beyond  the  middle  of  the  first  "phalanx"  of  the  fore- 
finger. The  fore-arm  in  the  gorUla  passes  into  the  hand  with  very  slight  con- 
traction at  the  wrist,  the  circumference  of  which  was  14  inches.  The  hand  is 
remarkable  for  the  breadth,  thickness,  and  great  length  of  the  palm;  the  latter 
due  both  to  the  length  of  the  metacarpus  and  unusual  extent  of  undivided  in- 
tegument between  the  fingers,  which  begin  to  be  free  only  towards  the  end  of 
the  first  phalanges.  The  fingers,  consequently,  seem  short,  and  as  if  swollen, 
conical  in  shape,  and  tapering  quickly  at  the  ends,  to  the  nails,  which  are  not 
larger  or  longer  than  in  man.  The  circumference  of  the  middle  finger  was  5i 
inches,  the  same  part  in  man  averaging  2|  inches.  The  skin  covering  the  back 
of  the  middle  phalanx,  and  hiding  the  joint  between  that  and  the  last  phalanx, 
is  thick  and  callous,  betraying  the  habit  of  the  animal  to  apply  the  knuckles  to 
the  ground  in  occasional  progression.  The  back  of  the  hand  is  hairy  as  far  as 
the  division  of  the  fingers  :  the  palm  naked  and  callous.  The  thumb  is  scarcely 
half  so  thick  as  the  forefinger.  In  the  hind-limbs  the  author  began  by  calling 
attention  to  the  first  appearance  in  the  quadrumanous  series  of  a  development 
of  the  glutasi  muscles  causing  a  small  buttock  to  project  over  each  tuber  ischii : 
this  structure,  with  the  expansion  and  concavity  of  the  iliac  bones,  peculiar  to 
the  gorilla  among  quadruraana,  indicated  that  it  resorted  occasionally  to  standing 
and  walking  ou  the  lower  limbs,  as  a  biped,  with  less  difficulty  and  disadvantage 
than  in  the  lower  apes.  The  leg  is  not  only  without  that  partial  accumulation 
of  the  fibres  of  the  gastrocnemii  forming  the  "  calf;"  but,  owing  to  the  addition 
of  fleshy  fibres  to  the  tendo  Achillis  as  low  as  the  heel,  and  to  a  like  addition  to 
tendons  of  muscles  passing  to  the  foot,  the  leg  grows  thicker  from  the  knee  to 
the  ankle.  The  foot  has  a  peculiar  and  characteristic  form  owing  to  the  modifi- 
cations favouring  bipedal  progression  being  superinduced  upon  an  essentially 
prehensile  and  quadrumanous  type.  The  heel  makes  a  more  decided  backward 
projection  than  in  the  chimpanzee  ;  the  heel-bone  is  relatively  thicker,  deeper, 
and  more  expanded  at  the  end,  and  is  shaped  more  like  the  human  ealcaneum 
than  in  any  other  known  ape.  Although  the  foot  is  articulated  to  the  leg  with 
a  sUght  inversion  of  the  sole,  it  is  more  nearly  plantigrade  than  in  the  chim- 
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panzee  or  any  other  ape.  The  "  hallux"  (hind-thumb  or  great  toe),  though  not 
relatively  longer,  is  stronger  than  in  the  chimpanzee ;  it  stands  out  like  a  long 
and  large  thumb  from  the  rest  of  the  foot ;  its  base  swells  below  into  a  kind  of 
ball ;  the  nail  is  small  and  short.  The  sole  of  the  foot  expands  from  the  heel 
forward  to  the  divergence  of  the  hallux,  and  here  appears  as  if  pretty  equally 
cleft  between  the  base  of  the  hallux  and  the  common  base  of  the  other  four 
toes.  These  are  small  and  slender  in  proportion,  and  their  first  joints  are  en- 
veloped in  a  common  tegumentary  sheath.  A  longitudinal  indent  at  the  middle 
of  the  sole  bifurcates  as  it  advances,  one  division  defining  the  ball  of  the  hallux, 
the  other  tending  toward  the  interspace  between  the  second  and  third  toes ;  this 
indent  or  groove  bespeaks  the  strong  and  frequent  action  of  opposition  of  the- 
thumb,  or  inner  division  of  the  sole  to  the  outer  division  terminated  by  the  four 
short  toes.  The  whole  sole  is  wider  than  in  man— much  wider  in  proportion  to 
its  length,— more  like  a  hand,  but  one  of  huge  dimensions  and  vrith  a  portentous 
power  of  grasp.  It  corresponds  with  what  the  negroes  of  the  Gaboon  narrate: — 
that  the  gorilla,  letting  down  his  hind  hand  from  his  leafy  concealment,  upon  an 
unsuspectingpasser-by,  grasps  him  round  the  neck,  draws  him  up  with  ease,  and 
having  strangled  the  negro  in  his  unrelaxing  grasp,  drops  him  a  corpse  !  They 
dread  the  gorilla's  strength  and  tusks  much  more  than  tne  lion's,  and  regard  the 
huge  ape  as  their  sole  truly  formidable  enemy  during  their  expeditions  in  quest  of 
ivory  in  the  trackless  forests  inhabited  by  the  gorilla.  Yet  the  gorilla  is  evidently, 
by  the  structure  of  the  grinding  teeth,  frugivorous. 

Professor  Owen  next  proceeded  to  give  a  minute  account  of  the  colouration 
and  disposition  of  the  hair  in  the  Troglodytfs  gorilla,  showing  that,  when  alive, 
its  coat  must  reilect  a  lighter  colour  than  in  the  Troglodytes  niger,  and  a  different 
one,  approaching  to  a  dark  greyish-brown,  some  reddish  and  greyish  hairs  being 
blended,  in  difl'erent  proportions  at  diifercnt  parts,  with  the  general  dusky- 
coloured  hairs.  The  adidt  male  gorilla,  in  as  nearly  an  upright  position  as  ita 
frame  will  naturally  admit,  measures  5  feet  6  inches  from  the  sole  to  the  vertex; 
the  breadth  across  the  shoulders  is  nearly  3  feet ;  the  length  of  the  upper  limb 
is  3  feet  i  inches  ;  the  length  of  the  head  and  trunk  3  feet  6  inches  ;  the  length 
of  the  lower  limb,  from  the  head  of  the  femur,  2  feet  4  inches  ;  other  admea- 
surements were  appended  to  the  paper.  The  author  then  entered  upon  a  dis- 
cussion of  the  affinities  and  place  in  the  natural  scale  of  the  gorilla.  At  the 
first  aspect,  it  strikes  the  observer  as  being  a  more  bestial  or  brutish  animal 
than  the  chimpanzee;  all  the  features  relating  to  the  wielding  of  the  strong- 
jaws  and  large  canines  are  exaggerated ;  there  appears  to  be  less  brain, — its 
case  is  more  masked  by  the  strong  intermuscular  crests.  But  this  impression  is 
given  more  strongly  in  comparing  a  young  chimpanzee  with  an  old  one,  or  a 
full-grown  monkey  of  a  small  species  with  the  large  gorilla,  orang,  or  chim- 
panzee. The  dilference  between  the  adidt  gorilla  and  chimpanzee,  in  the  above 
respects,  is  exactly  of  the  same  kind  and  value  as  the  difference  between  young 
and  old  apes — between  small  and  great  quadrumana.  The  small  species  ot  every 
natural  group  of  mammals  retain  more  of  the  embryonic  or  immature  characters 
than  the  great  species  do;  especially  as  relates  to  the  size  of  the  eyes  and 
brain,  and  to  the  proportions  of  the  orbits  and  brain-case  to  the  jaws  and  teeth. 
The  characters  which,  in  reference  to  the  question  of  proximity  to  man.  Professor 
Owen  deemed  of  real  importance  to  compare  in  the  goriha  and  chimpanzee 
were: — the  "mastoid  processes;"  the  "  premaxillary  portion  of  the  upper 
jaw ;"  the  "  relittive  size  of  the  incisors  to  the  molars ;"  the  form  of  the 
"orbits,"  and  proportion  of  interorbital  space;  the  "vaginal  process  of  the 
tympanic  bone;"  and  the  "  shape  of  the  lower  part  of  the  auditory  tube  ;"  the- 
"nasal  bones  ;"  the  "  relative  length  of  the  arm  to  the  fore-arm  ;"  the  "  rela- 
tive length  and  strength  of  the  thumb  ;"  the  "  relative  length  of  the  upper  limb 
to  the  entire  animal;"  the  "breadth  and  configuration  of  the  pelvis;"  the 
"size  and  shape  of  the  heel-bone;"  the  "length  and  strength  of  the  hallux." 
In  all  the  above  points  of  comparison,  the  gordla  was  shown  to  resemble  the 
human  organization  much  more,  and  more  decidedly,  than  does  the  chimpanzee. 

Eeverting  finally  to  the  ancient  notices  which  might  relate  to  the  great  anthro- 
poid ape  of  Africa  which  had  been  described.  Professor  Owen  referred  to  hia 
first  Memoir,  of  February,  18i8,  in  which  was  quoted  {Trans.  Zool.  Soc,  vol.iii. 
p.  418)  Dr.  Falconer's  Translation  of  the  Voyage  of  Hanno  (London,  1797),  with 
his  Dissertation  vindicating  the  authenticity  of  the  Periplus.  Professor  Owem 
had  lately  been  favoured  b}'  the  venerable  Bishop  Maltby— the  first  amongst 
our  Greek  scholars — with  the  following  translation  of  the  passage  supposed  to- 
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allude  to  the  species  in  question : — "  On  the  third  day,  having  sailed  from  thence, 
passing  the  streams  of  fire,  -vre  came  to  a  bay  called  the  Horn  of  the  South.  In 
the  recess  there  was  an  island  Ulie  the  first,  having  a  lake,  and  in  this  there  was 
another  island  full  of  wild  men.  But  much  the  greater  part  of  them  were  females, 
with  hairy  bodies,  whom  the  interpreters  called  '  Gorillas.'  But,  pursuing  them, 
we  were  not  able  to  take  the  males;  they  all  escaped,  being  able  to  climb  the 
precipices,  and  defended  themselves  with  pieces  of  rock.  But  three  females, 
who  bit  and  scratched  those  who  led  them,  were  not  willing  to  follow.  However, 
having  killed  them,  we  flayed  them,  and  conveyed  the  skins  to  Carthage.  For 
we  did  not  sail  any  further,  as  provisions  began  to  faO."  This  encounter  indi- 
cates, therefore,  the  southernmost  point  on  the  west  coast  of  Africa  reached  by 
the  Carthaginian  navigator. 

To  the  inquiry  by  Bishop  Maltby,  how  far  the  newly-discovered  great  ape  of 
A&ica  bore  upon  the  question  of  the  authenticity  of  the  Feriplus,  Professor 
Owen  had  replied  : — "  The  size  aud  form  of  the  great  ape,  now  called  '  Gorilla,' 
■would  suggest  to  Hanno  and  his  crew  no  other  idea  of  its  nature  than  that  of  a 
kind  of  human  being ;  but  the  cHmbing  faculty,  the  hairy  body,  and  the  skinning 
of  the  dead  specimens,  strongly  suggest  that  they  were  large  anthropoid  apes. 
The  fact  of  such  apes  having  the  closest  observed  resemblance  to  the  negro, 
being  of  human  stature  aud  with  hairy  bodies,  still  existing  on  the  west  coast  of 
Africa,  renders  it  highly  probable  that  such  were  the  creatures  which  Hanno 
saw  captured,  and  called  '  GoruUai.'  " 

The  brief  observation  made  by  BatteU  in  West  Tropical  Africa,  1590,  recorded 
in  Purchas's  Pilgrimages,  or  Relation*  of  the  World,  1748,  of  the  nature  and 
habits  of  the  lar^e  human-hke  ape  which  he  calls  "  Pougo,"  more  decidedly 
rel'crs  to  the  gorilla.  Other  notices,  as  by  Nieremberg  and  Bosman,  appUed  by 
Buflbn  to  BatteU's  pongo,  were  deemed  valueless  by  Cuvier,  who  altogether  re- 
jected the  conclusions  of  his  great  predecessor  as  to  the  existence  of  any  such 
ape.  "  This  name  of  Pongo  or  Boggo,  given  in  Africa  to  the  chimpanzee  or  to 
the  mandrill,  has  been  applied  by  Buffon  to  a  pretended  great  species  of  orang- 
utan, which  was  nothing  more  than  the  imaginary  product  of  his  combinations." 
After  the  publication  of  the  Fegne  Animal,  the  supposed  species  was,  by  the 
high  authority  of  its  author,  banished  from  natural  history;  it  has  only  been 
authentically  reintroduced  since  the  intelligent  attention  of  Dr.  Savage  to  the  skuU 
■which  he  first  saw  at  the  Gaboon  in  1847,  and  took  Professor  Owen's  opinion 
upon. 

The  above  paper  was  illustrated  by  life-size  drawings  of  the  gorilla  and  chim- 
panzee, executed  with  accuracy  and  vigour  by  Mr.  Joseph  Wolf ;  also  by  dia- 
erams  of  the  skeletons  of  the  anthropoid  apes  and  man,  by  Messrs.  Scharif  and 
Erileben. — AthenaBum,  No,  1260.      _____ 

EARED    SEAL. 

De.  GRAThas  read  to  the  Zoological  Society  a  paper  "On  the  Eared 
Seal  of  the  Cape  of  Good  Hope."  At  the  previous  meeting  he  gave 
an  account  of  the  eared  seal  from  Behring  Straits,  showing  that  it 
■»'ns  distinct  from  the  species  found  in  other  localities,  since  which 
he  had  received  from  Paris  a  fine  specimen  of  an  adult  eared  seal 
from  the  Ca,pe  of  Good  Hope,  which  has  been  described  in  the  cata- 
logue of  the  British  Museum  as  Olaria  Diialandii.  Like  the  seal 
from  Behring  Straits,  it  proves  a  species  of  ArctocepJialus,  and  like 
it,  it  is  quite  distinct  from  any  of  the  species  of  that  genus  in  the 
British  Museum.  It  is  also,  like  that  from  Behring  Straits,  a  fur 
seal,  that  is  to  say,  it  has  a  close  coat  of  red  under- fur,  at  the 
roots  of  the  rigid  flattened  hair ;  but  this  under-fur  is  much 
shorter  and  less  abundant  in  the  adult  specimen  now  under  exa- 
mination, than  in  that  from  Behring  Straits,  or  from  the  Falkland 
Islands.  It  is  about  the  same  size  as  the  seal  from  the  Arctic  Circle, 
but  is  much  paler  in  its  general  colour. 
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THE   KIANG,    OR  WILD   HOESE   OP   THIBET. 

Through  the  exertions  of  Major  W.  E.  Hay,  late  of  the  Indian 
service,  the  Zoological  Society  of  London  have  obtained  a  fine 
female  Kiang,  which  has  been  engraved  in  the  Illustrated  London 
News.  A  cursory  examination  of  the  animal  is  sufficient  to  show 
its  distinctness  from  all  other  known  varieties  of  the  horse  kind. 
Its  larger  size  and  the  deep  red  colour  of  the  face,  and  darker 
flanks  and  back,  distinguish  it  from  its  nearest  relative,  the  hemoine 
of  Cutch,  as  well  as  the  narrowness  of  the  dorsal  stripe,  which  in 
the  hemoine  is  always  much  broadened  towards  the  tail.  Major 
Hay  obtained  the  animal  when  quite  young  from  the  Zdng-piln  or 
Chinese  Governor  of  Etidogh,  a  fort  situated  beyond  the  Pang-K6ng 
Lake  in  Little  Thibet. 

Major  Hay  informs  us  that  the  kiang  mares  are  highly  esteemed 
by  the  Thibetans,  and  it  is  with  difficulty  that  they  are  persuaded  to 
part  with  them.  The  half-  bred  between  them  and  the  thorough- 
bred Chinese  horse  are  valued,  as  possessing  high  qualities  of  en- 
durance, and  are  on  that  account  much  used  by  the  Zhakpas,  a  race 
of  hill  robbers  who  inhabit  those  mountains. 

The  fine  collection  of  wild  horses  now  in  the  Zoological  Society's 
Gardens  embraces  the  zuagga,  Burchell's  zebra,  the  hemoine,  the 
hemippe,  and  the  kiang,  all  arranged  side  by  side,  so  that  their  dif- 
ferences and  peculiarities  may  be  readily  compared. 


QUALITY   OF   ELAND  MEAT. 

Professor  Owen  writes  to  the  Times : — I  send  you  the  expe- 
rience of  a  "  committee  of  taste,"  including  three  brother  natural- 
ists, who  sat  down  to  test  the  qualities  of  a  joint  of  Eland,  the  first 
of  that  fine  species  of  antelope  which  has  been  fattened  and  killed 
for  the  table.  I  may  premise  that  the  eland  {Antilopc  Oreas, 
Pallas)  is  one  of  the  largest  of  its  genus,  equalling  an  ox  in  size,  but 
standing  higher,  a  native  of  South  Africa.  The  species  was  first 
imported  into  this  country  by  the  late  Earl  of  Derby.  The  pair 
throve  and  propagated  in  the  park  at  Knowsley,  and  at  the  decease 
of  the  earl  formed  a  small  herd,  which  his  lordship  bequeathed  to 
the  Zoological  Society  of  London.  They  throve  equally  well,  and 
continued  regularly  to  produce  young  in  the  gardens  at  Eegent's 
Park,  until  then-  numbers  began  to  exceed  the  accommodation. 

Among  the  noblemen  and  gentlemen  who  were  willing  to  co-ope- 
rate with  the  Society  in  the  attempt  to  acclimatize  and  diffuse  this 
fine  and  beautiful  animal,  Viscount  Hill  has  had  such  success  with 
the  pair  which  was  introduced  into  his  park  at  Hawkstone,  neax* 
Shrewsbury,  that  his  lordship  determined  to  make  the  experiment 
and  fatten  a  young  male  for  the  table.  The  result  now  commu- 
nicated was  obtained  from  a  joint  answering  to  the  "short  ribs"  of 
beef,  with  which  the  writer  was  liberally  favoured  by  Lord  Hill. 
The  meat  was  of  a  bright  colour  and  of  a  close,  fine  texture,  but 
without  an}'  fat  mixed  with  the  lean.  A  good  quantity  of  fat  was 
accumulated  round  the  kidney  and  upon  the  inside  of  the  ribs. 
After  hanging  ten  days  the  joint  was  simply  roasted,  with  a  part  of 
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the  loin- fat  or  auet,  another  part  of  this  being  made  into  a  suet- 
pudding.  The  meat  when  brought  to  table  and  carved  presented  the 
colour  of  pork.  Committee  unanimous  as  to  its  texture — the 
finest,  closest,  most  tender,  and  masticable  of  any  meat.  In  taste, 
the  first  impression  was  of  its  sweetness  and  goodness,  without  any 
strongly  marked  speciality  of  flavour;  it  was  compared  with  veal, 
with  capon  ;  finally,  the  suggestion  that  it  was  {viammalian)  meat, 
with  a  soupfon  of  pheasant  flavour,  was  generally  accepted.  Com- 
mittee unanimous  that  a  six-year-old  eland  would  most  probably 
yield  a  meat  equally  fine  in  texture,  with  a  more  marked  and  dis- 
tinctive flavour ;  and  that  the  extreme  delicacy  of  flavour  might  be 
due  to  the  immaturity  of  the  present  animal.  The  portion  of  fat 
served  with  the  joint  diff"ered  from  that  of  deer  in  not  rapidly  con- 
densing into  tallow,  but  retaining,  like  the  best  beef  fat,  its  clear 
melting  character ;  it  was  perfection  as  fat.  Suet-pudding  ex- 
tremely light  and  delicate.  And,  on  the  whole,  the  committee  rose 
with  the  conviction  that  a  new  and  superior  kind  of  animal  food  had 
been  added  to  the  restricted  choice  from  the  mammalian  class  at 
present  available  in  Europe. 


NEW 

Mr.  Gould  has  exhibited  and  described  to  the  Zoological  Society 
two  new  species  of  Birds,  one  belonging  to  the  family  Cuculidce,  the 
other  to  the  Coturniccc.  These  birds  are  very  remarkable,  as  forming 
probably  the  smallest  species  of  the  groups  to  which  they  respectively 
pertain.  For  the  cuckoo  which  was  killed  at  Port  Essington,  on  the 
north  coast  of  Australia,  Mr.  Gould  proposed  the  name  of  Ckryso- 
coccyx  minutillus  ;  and  the  quail  which  belongs  to  the  genus  Excalfa- 
toria  of  Bonaparte  he  characterized  as  Excalfatoria  minima.  Mr. 
S.  Stephens  has  read  an  extract  from  a  letter  received  by  him  from 
Mr.  A.  R.  Wallace,  dated  Batchian,  Moluccas,  October  29,  1858,  in 
which  Mr.  Wallace  stated  that  he  had  the  finest  and  most  wonderful 
bird  in  the  islands — a  new  bird  of  Paradise,  of  a  new  genus,  quite 
unlike  anything  yet  known.  Mr.  Wallace  enclosed  a  rough  sketch 
of  the  bird.  Mr.  G.  R.  Gray  having  had  the  above  sketch  placed 
in  his  hands  for  examination  and  comparison  with  the  other  known 
species  of  Paradisecr,  agreed  with  Mr.  Wallace  that  it  is  an  entirely 
new  form,  diff'ering  from  all  its  congeners,  approaching  most  nearly 
to  the  king  bird  of  Paradise,  but  in  place  of  the  lengthened  caudal 
appendages,  it  has  springing  from  the  lesser  coverts  of  each  wing 
two  long  shafts,  each  being  webbed  with  white  on  each  side  at  the 
apex.  The  possession  of  these  peculiar  winged  standards  induced 
Mr.  G.  R.  Gray  to  propose  the  subgeneric  name  of  Semeioptera,  and 
he  further  added  the  provisional  specific  name  of  Wallucei,  in  com- 
memoration of  the  indefatigable  energy  Mr.  Wallace  had  hitherto 
shown  in  the  advancement  of  ornithological  knowledge.  Mr.  G.  R. 
Gray  laid  before  the  meeting  a  drawing  of  Tringa  ptcctoralis  made  by 
the  late  Mr.  Adams,  surgeon  of  H.M.S.  Enterprise.  It  exhibits  the 
bird  in  the  act  of  having  inflated  its  throat  and  breast  in  the  manner 
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of  the  pouter  pigeon — a  habit  in  all  probability  peculiar  to  the  breed- 
ing season,  as  the  drawing  was  dated  June  1,  1S54. 

Mr.  Gould  has  also  exhibited  the  following  : — 

Specimens  of  a  new  species  of  Odontophorus,  discovered  in  Ecua- 
dor, by  JNIr.  Fraser,  and  which  he  named  0.  erythrops;  and  the  de- 
scription of  a  species  of  Rupicola,  from  Ecuador,  which  he  considered 
new,  and  for  which  he  proposed  the  name  of  R.  sanfjuineolenta. 

A  new  species  of  Dendrochelidon,  or  Tree-Swift,  discovered  by 
Mr.  Wallace,  in  Macassar,  to  which  he  gave  the  name  of  D.  Wal- 
lacei,  in  honour  of  its  discoverer. 

Mr.  Gould  next  read  a  paper  containing  a  "  List  of  Birds  from  the 
Falkland  Islands,  with  Descriptions  of  the  Eggs  of  some  of  the 
Species."  Included  in  the  list  was  a  specimen  of  a  gull,  which 
Mr.  Gould  described  as  new,  with  some  degree  of  hesitation,  under 
the  name  of  Gavia  roseigaster.  The  hind  toes  of  this  the  only  speci- 
men Mr.  Gould  had  ever  seen,  were  well  developed,  but  entirely 
destitute  of  nails. 

Mr.  Gould  also  exhibited  a  specimen  of  Critliagra  BrasiUenm,  a 
native  of  Brazil,  forwarded  to  him  by  Mr.  Stone,  of  Brighthampton, 
which  was  shot  in  October  last,  at  IBamptou,  Oxon,  whilst  in  com- 
pany with  a  flock  of  sparrows.  Mr.  Gould  considered  it  had  most 
likely  been  in  confinement,  but  had  evidently  moulted  while  free. 


THE   LITTLE   BUSTARD. 

In  October  last,  a  fine  specimen  of  the  Little  Bustard  {Otis  tetrax) 
■was  shot  in  the  neighbourhood  of  Oxford,  by  the  Rev.  F.  Burgess, 
Fellow  of  St.  John's  College,  Oxford.  This  rare  straggler  is  now  in 
the  hands  of  Mr.  Osman,  bird- preserver,  of  that  city,  who  has  pro- 
nounced it  to  be  a  young  bird  of  the  male  species.  The  last  Little 
Bustard  on  record  killed  in  this  county  was  shot  on  Denton- common, 
near  Oxford,  in  December,  1833. 

SPARROWS   FOR   NEW   ZEALAND. 

It  appears  that  in  New  Zealand  the  country,  at  particular  seasons, 
is  invaded  by  armies  of  caterpillars,  which  clear  off  the  grain  crops 
as  completely  as  if  mowed  down  bj'  a  scythe.  With  the  view  of 
counteracting  this  plague,  a  novel  importation  has  been  made.  It  is 
thus  noticed  by  the  Southern  Cross  : — "Mr.  Brodie  has  shipped  300 
Sparrows  on  board  the  Swordfish  carefully  selected  from  the  best 
hedgerows  in  England.  The  food  alone,  he  informs  us,  put  on  board 
for  them  cost  18^.  This  sparrow  question  has  been  a  long-standing 
joke  in  Auckland  ;  but  the  necessity  to  farmers  of  small  birds  to 
keep  down  the  grubs  is  admitted  on  all  sides.  There  is  no  security 
in  New  Zealand  against  the  invasion  of  myriads  of  caterpillars  which 
devastate  the  crops.  Mr.  Brodie  has  already  acclimatized  the 
pheasant,  which  is  abundant  in  the  north.  The  descent  from  the 
pheasant  to  sparrows  is  somewhat  of  an  anti-climax  ;  but  should  the 
latter  multiply  the  greatest  benefit  will  have  been  conferred  on  the 
^ioViiiiTy."— Australian  Mail.     
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NEW   PHEASANTS. 

Mr.  Gould  Las  read  to  the  British  Association  a  paper  "On  the 
Varieties  and  Species  of  New  Pheasants  recently  introduced  into 
England."  After  a  sketch  of  the  distribution  of  the  family  of  Galli- 
naceous birds,  the  author  gave  an  account  of  the  species  of  Phasianus 
(Pheasant),  which  had  been  introduced  into  England.  All  the  species 
are  from  Asia.  The  oldest  English  species  is  the  P.  Colchicus,  wdiich, 
is  from  Asia  Minor.  The  next  is  P.  torquatns,  from  Shanghai, 
which  was  introduced  about  one  hundred  years  ago,  and  has  recently 
been  reintroduced.  Specimens  of  this  kind  reared  in  Bedfordshire 
were  exhibited.  The  crosses  between  these  two  birds  produce  re- 
markably fine  and  strong  birds.  The  other  true  species  are  P.  Mon- 
golicus  from  Mongolia,  P.  Lcevnnenigii  from  Japan,  P.  Bcevesii  from 
China,  and  P.  versicolor  from  Japan.  P.  Reevesii  is  remarkable  for 
a  tail  six  feet  in  length  ;  whilst  the  last  species  has  been  successfully 
introduced  into  England,  and  bred  freely  with  P.  Colchicus,  and  the 
crosses  between  that  bird  and  P.  torqucctus  ;  and  the  result  has  beea 
greatly  to  improve  the  strength  and  weight  of  the  birds.* 


THE   HEKRING. 

Mb.  J.  M.  Mitchell,  in  a  paper  communicated  to  the  Royal 
Society  of  Edinburgh  by  Dr.  Allman,  before  entering  on  the  details 
of  the  natural  history  of  the  Herring,  points  out  the  great  value 
of  the  herring-fishery  to  the  maritime  nations  of  Europe ;  and 
quotes  various  scientific  authorities  to  show,  that  the  herring  is 
superior  in  economical  importance  to  every  other  fish.  Thus  Cuvier, 
in  his  work  on  fishes,  edited  by  Professor  Valenciennes,  says, — 
"Les  grands  politiques,  les  plus  habiles  economistes  ont  vu  dans  la 
peche  du  hareng  la  plus  importante  des  expeditions  maritimes." 

Such  views  have  led  the  British,  Dutch,  Swedish,  and  Norwegian 
governments  to  inquire  at  present  into  the  natural  history,  and  to 
legislate  regarding  the  fishery  of  the  herring.  The  author  has 
described  the  principal  steps  taken  by  these  nations,  and  has  given 
important  statistical  details  of  the  British  herring  fishery,  showing 
that  fish,  to  the  value  of  upwards  of  a  million  sterling,  are  annually 
taken  on  our  coasts. 

The  high  value  of  the  fishery,  not  only  in  promoting  the  welfare 
of  a  large  portion  of  our  population,  but  in  producing  a  strong, 
hardy,  and  industrious  race  of  fishermen,  most  valuable  to  such  a 
maritime  nation  as  Britain,  is  next  referred  to. 

The  author  then  points  out  various  errors  regarding  the  herring 
which  have  been  committed  in  works  of  high  authority,  such  as 
Cuvier's  work  on  fishes,  already  referred  to,  M'Culloch's  Dictionary 
of  Commerce,  and  the  last  edition  of  the  Encyclopwdia  Bntannica. 
He  conceives  that  he  has  solved  the  doubtful  questions  regarding 

*  The  reader  will,  we  dare  say,  thank  us  for  directing  his  attention  to  an 
admirable  paper  entitled  "The  New  Pheasants,"  in  No.  201  of  the  Saturda]/ 
Seview,  which  details  the  acclimatation  of  these  valuable  birds  from  Japan, 
China,  and  India,— in  a  coutributiou  to  zoological  science,  at  once  sound  and 
attractive. 
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the  natural  history  of  the  herring, — an  object  of  the  greatest  import- 
ance when  we  consider  the  high  economical  value  of  the  fishery.  He 
also  points  out  several  new  and  important  facts  regarding  the  appear- 
ance of  the  fish  on  our  coasts.  Among  others,  that  the  hening 
swims  nearest  the  surface  in  dark  and  wild  weather;  and  nearer 
the  bottom  when  the  weather  is  bright  and  cold. 

He  next  enters  on  the  details  of  the  natural  history  of  the  herring, 
describing  its  characteristics  and  its  distinctive  difference  from  other 
fishes  of  its  class.  Tlie  important  question  of  its  food  is  elaborately 
examined  ;  and  it  is  shown,  as  stated  to  the  author  by  Agassiz,  that 
the  herring  does  not  confine  itself  to  one  species  of  food,  namely, 
that  the  food  usually  consists  of  minute  Crustacea ;  but  during  the 
spawning  season  it  feeds  on  sand-eels,  the  fry  of  various  fishes,  and 
even  its  own  spawn. 

The  author  has  ascertained  a  new  and  important  fact  from  personal 
observation,  regarding  the  cohesion  of  the  spawn,  and  the  power  of 
adhering  strongly  to  substances  on  which  it  may  be  placed,  which 
only  takes  place  on  the  fecundation  of  the  roe  by  the  milt. 

Many  writers  reiterate  the  opinion,  that  the  herring  is  a  native 
of  the  distant  northern  seas.  This  the  author  shows  to  be  an  error, 
proving  that  the  fish  is  a  permanent  inhabitant  of  our  coasts. 

He,  for  the  first  time,  gives  a  complete  description  of  the  visits  of 
the  herring,  or  its  geographical  and  chronological  distribution  over 
the  surface  of  the  globe,  so  far  as  is  known  ;  and  his  work  is  the  first 
and  only  one  which  exhausts  the  diSicult  questions  which  have 
hitherto  arisen  regarding  the  most  valuable  and  important  fish  which 
the  bounty  of  Providence  sends  to  supply  food  for  the  human  race. 
— Edinburgh  New  Philosophical  Journal,  No.  19. 

SALMON  FOE  AUSTRALIA. 

The  Royal  Society  of  Tasmania  has  unanimously  agreed  to  give 
5001.  to  any  person  who  will  introduce  five  pairs  of  live  full-grown 
salmon  into  that  colony.  They  are  also  prepared  to  give  at  the  rate 
of  two  pounds  per  pair  for  salmon  smolts  and  one  pound  per  pair  for 
salmon  fry.  Beyond  this,  the  government  of  Tasmania  is  prepared 
to  expend  several  hundreds  of  pounds  in  forming  ponds  and  channels 
for  the  reception  of  the  noble  fish.  There  are  unquestionably  great 
difiiculties  to  be  overcome  before  this  pai-ticular  description  of  fish 
will  be  familiar  to  the  epicures  of  Hobart  Town.  Salmon,  although 
one  of  the  most  migratory  fishes,  does  not  seem  up  to  the  present 
time  ever  to  have  crossed  the  line.  It  is  known  to  almost  every  part 
of  Europe  and  North  America,  and  traverses  the  longest  rivers  in 
order  to  find  a  suitable  breeding-place.  It  passes  down  the  Elbe  to 
reach  Bohemia,  down  the  Rhine  to  get  to  Switzerland,  and  reaches 
the  Cordilleras  by  the  Amazon,  and  various  inland  parts  of  Canada 
and  the  United  States  by  the  St.  Lawrence  and  other  large  rivers. 
There  was  a  time  when  the  royal  fish  visited  the  neighbourhood  of 
Windsor  by  the  Thames  ;  forty  years  have  passed,  it  is  said,  since 
the  last  salmon  that  ventured  up  our  river  was  captured.  It  was 
discovered  by  some  fishermen,  who  after  great  perseverance  succeeded 
p2 
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in  taking  it ;  and  the  last  salmon  from  the  Thames  formed  "  a  dainty 
dish  to  set  before  the  king,"  who  gave  the  lucky  netters  a  guinea  a 
pound,  or  twenty  guineas  for  their  prize.  The  refuse  of  gas-  works 
and  the  offensive  outpourings  of  sewers  and  other  abominations  of 
manufacturing  establishments,  have  driven  the  salmon  from  the 
Thames. — Australian  and  Neto  Zealand  Gazette. 


"  FISH-EAIN." 

At  the  late  meeting  of  the  British  Association,  the  Rev.  W.  S. 
Symonds  gave  an  account  of  the  Fish-E.ain  at  Aberdare,  in  Glamor- 
ganshire. The  evidence  of  the  fall  of  fish  on  this  occasion  was  very 
conclusive.  A  specimen  of  the  fish  was  exhibited,  and  was  found  to 
be  the  common  stickleback.  A  discussion  ensued,  in  which  various 
cases  were  related  of  the  transference  of  living  objects  by  the  agency 
of  the  whirlpools  produced  by  storms. 


THE   ELECTRICAL   EEL. 

Db.  G.  Wilson  has  read  to  the  British  Association,  a  paper 
"  On  the  Employment  of  tlie  Electrical  Eel  {Gymnotus  electricus) 
by  the  Natives  of  Surinam."  After  alluding  to  the  paper  he  had 
read  at  the  last  meeting  of  the  Association  on  the  electrical  Melap- 
terurus  from  Old  Calabar,  the  author  gave  an  account  of  the  employ- 
ment of  the  Gymnotus,  in  Surinam,  as  a  medicinal  agent.  He  had 
obtained  his  information  from  a  gentleman  who  had  expressed  his 
willingness  to  forward  to  England  living  specimens  of  this  electrical 
fish  for  experiment. 

Mr.  A.  Murray  remarked  on  the  difficulty  of  bringing  over  these 
fish  alive,  and  mentioned  several  iustances  in  which  they  had  died 
on  the  voyage,  especially  when  they  arrived  in  the  Channel.  This 
discussion  resulted  in  the  formation  of  a  Committee  of  the  Section  to 
draw  up  directions,  in  order  to  guide  those  who  were  engaged  in 
transporting  these  fish  from  their  native  haunts  to  Great  Britain. 


AGED   ACTINIA. 

Dr.  M'Bain  has  communicated  to  the  British  Association  a 
"Notice  of  the  Duration  of  Life  in  the  Actinia  mesembryanthenium, 
when  kept  in  confinement."  The  author  exhibited  a  specimen  of  the 
A.  mesevihryanthemum  which  had  been  in  the  possession  of  Sir  J. 
Dalyell  and  Dr.  Fleming  for  thirty-one  years.  The  exhibition  of 
this  now  celebrated  Actinia  produced  great  interest  in  the  Section. 


NEW   LUCEMARIADA. 

Professor  Allman  has  described  to  the  British  Association  a 
new  genus  of  Lucemariads.  This  creature  is  a  kind  of  fixed  Medusa, 
having  a  structure  resembling  many  of  the  common  forms  of  floating 
Jelly  Fishes,  but  is  fixed  to  rocks  by  means  of  a  pedicle  or  stalk.  It 
has  been  found  on  the  more  northern  shores  of  Scotland,  and  Pro- 
fessor Allman  proposed  for  it  the  name  of  Carduella  Scoticus.  Mr. 
Peach  has  found  this  creature  under  stones  in  Caithness.  He  states, 
as  a  curious  fact,  that  many  creatures  which  he  has  observed  in  the 
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deep  sea  o3  the  coasts  of  Cornwall  are  littoral  on  the  shores  of 
Scotland.  

NUDIBEANCHIATK   MOLLUSKS. 

Mr.  J.  Williams  writes  to  the  Athenmum,  No.  1646: — "A 
month  or  two  ago  I  obtained  a  specimen  of  E.  papulosa,  about 
two  inches  long  ;  it  was  then  salmon-coloured,  freckled  as  usual. 
After  being  for  some  weeks  in  my  tank,  the  animal  fastened  like  a 
leech  upon  a  common  scarlet  A  ctinia  niesembryanthemum,  attached  to 
whom  it  remained  for  three  days.  At  the  expiration  of  that  time 
the  Actinia  was  shrivelled  up  and  dead,  and  the  Eolis  had  become  of 
a  deep  crimson  colour,  papillae  and  all.  During  the  three  weeks 
which  have  elapsed  since  this  happened,  the  animal  has  been  gra- 
dually regaining  his  former  colour,  and  is  now  once  more  dingUy 
salmon-coloured.  Every  fragment  of  effete  matter  which  has  during 
this  period  been  discharged  from  it  has  the  colour  and  appearance 
of  an  unchanged  fragment  of  the  crimson  Actinia.  I  do  not  find  this 
peculiarity  of  changing  colour  mentioned  in  Alder  and  Hancock,  or 
in  any  other  work  with  which  I  am  acquainted." 


MARINE   AQUARIA. 

Me.  W.  Alfobd  Lloyd  has  communicated  to  the  AthencEum  a 
few  of  the  results  of  his  professional  experience  in  the  construction 
and  management  of  the  Marine  Aquarium,  which,  he  maintains,  is 
unworthily  represented  in  every  establishment,  whether  in  the  hands 
of  private  persons,  or  belonging  to  Societies,  or  under  the  auspices 
of  Government.  Even  the  tank-house  of  the  Zoological  Society  of 
London,  in  Regent's  Park,  is  no  exception  to  this  statement,  for  the 
arrangements  there  adopted  are  now,  confessedly,  very  ill  designed 
for  the  purposes  in  view.  It  was  built  under  the  superintendence 
of  the  late  Mr.  D.  W.  Mitchell,  at  a  time  when  very  little  was 
known  about  the  subject ;  and  no  precedent  existed  for  anything  of 
the  kind.  Certain  plants  were  known  to  give  off  a  supply  of  oxygen 
while  under  the  stimulus  of  light,  and  this  oxygen  was  known  to  be 
required  by  the  animals  associated  with  the  plants  ;  and  thus  it  was 
imagined  that  if  a  collection  of  any  living  vegetables  and  creatures 
were  placed  together  in  any  vessel,  they  would  at  once,  and  with 
scarcely  any  trouble,  be  rendered  mutually  self-supporting.  It  was 
soon  found  out,  however,  that  this  crude  theory  required  to  be  modi- 
fied to  so  great  an  extent,  and  that  it  demanded  to  be  associated 
with  so  many  other  conditions,  that  the  conservatory-like  building 
now  standing  in  the  Gardens  was  discovered  to  be,  in  the  first  sum- 
mer of  its  existence,  an  arrangement  so  utterly  wrong,  that  the  modi- 
fications it  demanded  would  amount  to  something  like  an  entire  re- 
construction. This  was  because  of  the  acceptance,  exclusively,  and 
in  too  great  a  latitude,  of  the  old  formula  of  jjlenty  of  light ;  for- 
getting, however,  how  small  is  the  amount  of  illumination  obtained 
by  plants  and  animals  in  the  sea,  and  quite  overlooking  the  fact  that, 
out  of  the  sea,  and  upon  land,  a  great  amount  of  light  is  usually  ac- 
companied by  much  heat,  while,  in  the  ocean,  the  temperature  around 
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Britain  does  not  vary,  at  any  season,  much  from  60°  Fahr.  In  the 
fish-house  of  the  Zoological  Society,  however,  the  range  is,  or  may 
be,  from  about  30°  to  upwards  of  90°.  On  the  13th  of  July  last,  at 
four  o'clock  in  the  afternoon,  the  thermometer  in  the  house  stood  at 
93°,  and  in  the  tanlcs,  with  a  free  bulb  immersed  in  the  water,  it  was 
82°.  Nothing  in  the  shape  of  animal  life,  planned  by  nature  for  an 
equable  and  moderate  temperature,  can  long  resist  the  destructive 
effects  of  such  a  heat  as  that,  or,  if  some  of  the  hardier  kinds  do 
manage  to  exist  in  it,  their  health  is  surely  deteriorated.  Then,  the 
result  to  the  vegetation  is  equallj'  disastrous.  Natural  water,  and 
especially  sea-water,  is  so  fuU  of  germs  of  plant  life,  that,  when  such 
water  is  exposed  to  light,  the  minute  locomotive  plants  of  the  humbler 
kinds,  or  the  spores  of  the  higher  plants,  are  rapidly  called  into 
visible  existence,  and  if  the  exposure  to  light  and  heat  be  long  con- 
tinued, the  water  becomes  so  full  of  these  atoms  as  to  assume  a  dense 
and  opaque  greenish-brown  colour,  rendering  all  within  the  aquarium 
invisible,  or  nearly  so.  A  few  sinumers  ago,  the  excessive  amount 
of  light  was  in  some  measure  subdued  by  a  covering  of  tarpaulin, 
though  the  heat  continues,  as  before  shown,  nearly  as  great  as  ever. 
But  another  radical  defect  then  became  apparent — namely,  the 
too  great  height  and  too  narrow  breadth  of  the  tanks  themselves, 
the  result  of  this  being  that  the  surface  of  water  presented  to  the 
oxygen  of  the  atmosphere  was  disadvantageously  little — so  little, 
indeed,  that  it  may  be  fairly  calculated  that  not  more  than  30  per 
cent,  of  the  bulk  of  fluid  emploj'ed  is  rendered  available  for  the 
animals  kept  in  it,  and  the  means  do  not  exist  of  re-supplying 
oxygen  as  fast  as  it  is  consumed.  It  seems  to  be  not  remembered 
that  the  oxygen  derived  from  growing  plants  is  serviceable  as  an 
auxiliaiy  only  to  the  oxygen  obtained  directly  from  the  surrounding 
air,  and  that  the  attainment  of  this  last-mentioned  condition  must 
depend  mainly  upon  the  form  and  proportions  of  the  tanks  adopted, 
and  should  therefore  be  a  primary,  and  not,  as  at  present,  a  secon- 
dary consideration,  and  the  consequences  of  the  neglect  of  this  law 
are,  that  only  a  certain  limited  number  of  slow- breathing  animals 
can  be  permanently  m;iintained,  and  that  a  vain  attempt  is  constantly 
being  made  to  keep  other  and  more  numerous  and  more  highly- 
organized  creatures  by  a  weekly  change  of  sea- water  (in  most  of  the 
larger  tanks),  throwing  away  the  old  water  and  supplying  a  new  lot. 
Now,  this  is  a  piece  of  tremendous  extravagance ;  and  it  becomes 
simply  a  matter  of  figures  to  show  how  the  hundreds  of  pounds  thus 
spent  idly  and  fruitlessly  by  the  Society  in  the  last  seven  years 
might  have  been  expended  in  building  another  and  a  better  aquarian 
house.  Sea- water  never  becomes  deteriorated  in  any  way  by  any 
amount  of  using  or  keeping  or  filtering  ;  so  far  from  that,  indeed,  it 
improves  by  age,  and  therefore,  had  it  been  thought  of,  the  couple 
or  three  thousand  gallons  or  so,  purchased  for  the  Gardens  in  1S53, 
might  have  been  in  use  up  to  this  hour,  without  diminution  of 
volume  or  alteration  of  any  of  its  qualities  for  aquarian  purposes.  Of 
course,  no  one  is  to  be  blamed  for  all  this,  nor  yet  for  the  corre- 
sponding paucity  of  specimens  incidental  to  the  system,  because  no 
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one  pointed  out  the  evil  till  the  mischief  was  done ;  yet,  now  that 
the  thing  is  so  apparent,  steps  should  be  taken  to  remedy  it. 

NEW   CLASSIFICATION   OF   REPTILES. 

Prof  essob  Owen  has  read  to  the  British  Association  a  paper 
* '  On  the  Orders  of  Fossil  and  Recent  Reptiles,  and  their  Distribu- 
tion in  Time."  In  this  communication,  the  author  "  has  developed 
his  new  stand  point  in  Natural  History.  The  sub-class  of  reptiles, 
which  was  formerly  divided  into  four  orders,  the  Professor  now 
proposes  to  divide  into  thirteen.  This  revision  has  resulted  from 
the  study  of  the  fossil  forms  which  have  been  found  in  such  abun- 
dance in  the  secondary  strata  of  the  earth's  surface.  At  the  head 
of  the  reptile  orders  he  places  an  extinct  form — Archegosaurua — 
and  in  the  lowest  order  the  Batrachian  reptiles  (the  toads  and 
frogs) .  He  still  retains  these  amongst  the  reptiles,  on  account  of 
the  difficulty  of  distinguishing  between  them  and  the  Chelonia,  or 
tortoises  and  turtles.  At  the  same  time  the  Professor  acknow- 
ledges his  inability  to  distinguish  between  the  Batrachia  and  the 
next  group  of  animals,  the  fishes.  The  whole  paper  will  be  read 
with  deep  interest  by  the  zoologist ;  and  it  cannot  fail  to  add  to 
the  great  reputation  of  the  author  as  a  systematist  and  comparative 
anatomist." — Athenaum.     (See  No.  1666  for  the  entire  paper.) 

The  following  is  the  summary  of  the  defined  orders  : — 

Proof  «ce—VE8TEBEATA.  CZas«— HajIATOCRYA,  .SiiS- CZa««— RePTILIA. 

Orders. 


I.  Ganocephala. 
II.  Labyrinthodontia. 
III.  Ichtliyopterygia. 
rV.  Sauropterygia. 
V.  Anomodontia. 
VI.  Pterosauria. 
VII,  Thecodontia. 


VIII.  Dinosauria. 

IX.  Crocodilia. 

X.  Laccrtilia. 

XI.  Ophidia. 

XII.  Chelonia. 

XIII.  Batrachia, 


Professor  Huxley  thought  this  communication  a  most  important 
contribution  to  science.  He  quite  agreed  with  Professor  Owen  in 
placing  together  the  amphibia  and  fishes,  as  no  real  distinction  could 
be  drawn  between  them.  It  was,  however,  different  with  the  true 
reptiles  and  amphibia,  although  Professor  Owen  was  not  disposed  to 
attach  importance  to  these  distinctions.  The  amphibia  possessed 
no  allantois  and  had  gills,  points  of  structure  which  separated  them 
strongly  from  the  true  reptiles.  Amongst  extinct  animals  none 
presented  any  transitional  forms.  Professor  Owen  defended  his 
own  position  on  the  ground,  that  such  an  interpretation  could  be 
given  to  the  allantois  on  the  one  side  and  the  gills  on  the  other 
as  to  render  the  distinctions  less  obvious  than  at  first  sight  ap- 
peared.   

THE   SALAMANDER. 

The  menagerie  at  the  Jardin  des  Plantes  has  been  enriched  by 
the  reception  of  a  fine  specimen  of  the  Salaniandra  Maxima,  or 
large  Salamander  of  Japan.  This  reptile  has  been  sent  by  M,  de 
Codrika,  French  Cousul-General  in  the  Dutch  East  India  Colonies, 
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as  a  present  from  M.  Pompe  van  Meedervoot,  physician  to  the 
Dutch  Government  at  Japan.  Up  to  the  present  time  there  have 
been  only  two  living  specimens  in  Europe,  one  at  Leyden  and  the 
other  at  Amsterdam.  The  salamander,  which  has  only  been  known 
to  Europeans  since  the  tour  of  discovery  made  in  Japan  by  M.  de 
Siebold,  lives  in  the  mountain  valleys  of  the  Isle  of  Niphon,  between 
the  34th  and  36th  degrees  north  latitude.  It  resides  in  the  rivulets 
and  lakes  formed  by  the  rains,  at  a  height  of  from  4000  to  500O 
feet  above  the  level  of  the  sea.  This  reptile  arrived  in  Paris  from 
Batavia,  after  a  voyage  of  two  months,  and,  although  it  suffered  a 
little  during  the  passage,  it  appears  now  in  excellent  health.  It 
is  about  27^  inches  in  length,  and  when  full  grown  ■will  be  about 
3  feet.  

ANTIDOTE   FOB    SNAKE   BITES. 

In  the  Melbourne  Examiner,  of  the  14th  of  May  last,  ia  an 
account  of  a  public  trial  of  the  value  of  an  antidote  for  snake  bites, 
said  to  be  known  to  a  Mr.  Underwood.  The  experiments  were 
made  in  the  rooms  of  Messrs.  Easey  and  Co.,  auctioneers,  Collins- 
street,  in  the  presence  of  about  500  spectators.  The  snakes  em- 
ployed by  Mr.  Underwood  were  a  whip-snake,  about  15  inches 
long,  and  two  diamond  snakes,  one  about  20  inches,  the  other  3^ 
feet  in  length.  The  larger  of  the  diamond  snakes  Mr.  Underwood 
provoked  till  it  bit  himself  on  the  lower  part  of  the  fore-linger.  A 
rabbit  was  bitten  several  times  by  the  whip- snake,  but  neither  the 
rabbit  nor  Mr.  Underwood  appeared  to  be  in  an}'  way  incon- 
venienced by  the  bites.  The  experiments  were  declared,  however, 
not  to  have  been  satisfactory,  and  the  secret  of  the  antidote  was 
not  revealed. 

In  another  page  of  the  same  journal  is  inserted  the  following  ex- 
tract from  the  Hohart  Town  Mercury  : — 

"  According  to  the  Cornwall  Chronicle,  '  the  secret  so  long  confined  to  the 
heart  of  Underwood,'  in  reference  to  his  antidote  to  the  bite  of  snakes,  has  at 
length  been  discoyered,  and  the  common  male  ieva—polypodium  filix  mas — is 
stated  to  furnish  the  remedy.  This  very  common  plant  has  been  long  kno\vn 
as  a  specific  in  the  cure  of  worms,  especially  the  tapeworms — the  powdered  root 
being  generally  used  for  this  purpose  ;  but  from  circumstances  which  haTC  tran- 
spired it  would  appear  that  Underwood  uses  a  decoction,  or  broth,  of  the  leaves 
near  the  root  as  being  stronger,  perhaps,  than  those  near  the  apex  of  the  plant. 
We  believe  in  the  efficacy  of  this  remedy,  which  may  be  easily  tested  by  experi- 
ments on  animals,  and  its  power  might  perhaps  be  augmented  if  used  in  the  fomi 
of  a  tincture — that  is,  with  an  ounce  of  the  leaves  steeped  for  a  fortnight  in  a 
pint  of  rum,  or  brandy,  in  which  state  it  could  be  kept  for  any  length  of  time,  if 
■well  corked,  without  deterioration  by  fermentation  or  otherwise.  The  fern  is 
common  in  all  parts  of  the  island,  anil  may  be  gathered  at  any  time,  so  that  an. 
antidote  so  serviceable  may  be  in  the  hands  of  every  one." 


JAPANESE   W.VX. 

Peofessor  W.  B.  Eogeks  states  that  the  Japanese  "Wax,  though 
as  white  as  bleached  bees-wax,  at  ordinary  temperatures,  is  more 
brittle,  less  ductile,  and  breaks  with  a  smoother  and  more  con- 
choidal  fracture  ;  its  specific  gravity  is  slightly  less,  and  its  melting- 
point  about  127°.     Like  bees-M-ax,   it  is  separable  into  three  fatty 
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bodies,  whose  proportions  in  round  numbers  are,  in  100  parts — solu- 
ble in  cold  alcohol  (60°  F.),  12  parts  ;  in  hot,  55  parts  ;  and  inso- 
luble in  alcohol,  33  parts.  Bees-wax  similarly  treated  yields  respec- 
tively 4  or  5,  22,  and  73  or  74  parts  of  the  ingredients,  which  are 
called  cerolein,  cerotic  acid,  and  myricine  ;  the  first  two  fatty  acids, 
and  the  last  a  neutral  fat  compounded  of  palmitic  acid  and  a  fatty 
base.  The  three  corresponding  substances  obtained  from  the  vege- 
table wax  differ  from  the  above  in  their  physical  properties,  and 
may  on  examination  be  found  to  consist  wholly  or  in  part  of  distinct 
and  perhaps  new  fatty  bodies.  In  regard  to  its  economical  applica- 
tions, it  may  be  added  that  the  great  readiness  with  which  it  is 
saponified,  and  the  clear  and  strong  light  which  it  yields  when 
burned  in  the  form  of  candles,  give  promise  that  it  may  ere  long 
become  an  article  of  considerable  commercial  importance. — Pro- 
ceedings of  the  Boston  Society  of  Natural  History. 


BAKE   INSECTS. 

Mr.  F.  Bond  has  exhibited  to  the  Entomological  Society  a  re- 
markable monstrosity  of  the  Death's  Head  Moth,  in  which  the  wings 
of  the  right  side  were  difformed,  and  the  veins  considerably  dis- 
placed ;  also  a  specimen  of  Mythimna  turca,  set  upside  down,  in 
order  to  display  the  remarkable  structure  of  the  legs  of  the  male. 
Mr.  S.  Stevens  exhibited  a  variety  of  rare  coleoptera  and  lepidoptera, 
recently  received  from  Mr.  Foxcroft,  wlio  had  collected  them  at 
Sierra  Leone  ;  likewise  a  number  of  minute  and  very  interesting 
coleoptera,  captured  by  Mr.  Wallace,  in  Celebes,  includingnumerous 
species  of  staphylinidse,  which  Mr.  Wallace  stated  were  as  abundant 
in  Celebes  as  in  England.  Mr.  Wallace  exhibited  various  rare  le- 
pidoptera, recently  taken  by  himself,  including  the  new  Laphygma 
exigua,  which  flies  to  the  light  at  night,  and  runs  about  rapidly  in 
the  same  manner  as  Micra  ostrina,  Catcphia  alchymista,  a  species 
new  to  the  British  fauna,  taken  in  the  Isle  of  White,  in  September  ; 
Acontia  luchiosa,  three  species  of  Nola,  together  with  N.  centonalis, 
new  to  England,  taken  in  the  Isle  of  Wight  in  the  first  week  of 
July.  Mr.  F.  Smith  exhibited  some  curious  galls,  found  on  the 
leaves  of  beech,  which  Mr.  F.  Walker  had  identified  with  some 
recently  found  by  Dr.  Ezra  Downes,  at  Fontainebleau,  and  which 
had  not  previously  been  known  as  British  ;  also  specimens  of  the 
works  of  Poncra  contractu,  a  very  rare  British  ant,  which  he  had 
found  running  about  very  actively  in  a  bakehouse.  Mr.  Westwood 
exhibited  a  specimen  of  the  large  Indian  Solfuga,  a  very  ravenous 
species  of  spider,  communicated  by  Mr.  Albert  Waghorn,  who 
stated  that  it  liad  devoured  seven  wasps  in  one  night  ;  he  .ilso 
exhibited  a  minute  lepidopterous  larva,  which  had  done  much 
injury  in  the  library  of  a  friend,  by  gnawing  the  leather  binding  of 
the  books.  

BEE-KEEPING. 

Me.  Tegetmeteb  has  described  to  the  Entomological  Society,  a 
practical  application  of  Shirach's  discovery  of  the  power  possessed 
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by  Bees  of  raising  a  queen  from  neuter  or  worker  grubs  ;  by  means 
of  which  the  contents  of  old  hives  can  be  taken  without  destroying 
the  bees  or  sacrificing  any  brood.  The  plan  consists  in  driving  out 
the  queen  and  about  half  the  bees  in  the  spring,  and  establishing 
them  as  a  new  swarm,  when  the  bees  remaining  in  the  old  hive  have 
to  raise  a  new  queen  from  a  worker  grub  ;  from  the  time  required  to 
accomplish  this  it  follows  that  no  eggs  can  be  laid  for  about  three 
weeks  ;  by  this  time  all  the  worker- producing  eggs  laid  by  the  old 
queen  will  have  been  hatched  out,  and  the  cells  filled  with  honey, 
when  the  whole  of  the  bees  are  to  be  driven  out,  and  the  honey 
(which  by  these  means  will  be  found  perfectly  free  from  brood) 
retained  for  use.  The  plan  had  been  very  successfully  worked  at 
the  bee-house  of  the  Apiarian  Society,  and  specimens  of  the  results 
were  submitted  to  the  meeting. 

Mr.  Tegetmeyer  has  also  detailed  some  observations  he  had  lately 
made,  proving  that  bees  resort  to  a  chalybeate  spring  in  preference 
to  those  which  are  not  impregnated  \vith  iron. 

APIARIAN   SOCIETT. 

This  newly- formed  Society  has  established  an  experimental  Apiary, 
under  the  care  of  the  secretary,  at  Muswell-hill,  to  which  the  public 
are  admitted  by  members'  orders.  Numerous  donations  of  books 
have  been  received  for  the  library,  and  it  is  the  intention  of  the 
committee  to  institute  lectures  on  improved  methods  of  bee-keeping, 
and  also  to  offer  prizes  to  cottagers  for  the  best  examples  of  bee- 
management.  Mr.  Tegetmeyer  has  described  an  entirely  novel 
method  of  bee-keeping  adopted  in  America,  which  the  Society  are 
about  to  test  at  their  apiary.     

THE   LANTERN- FLY   OF   HONDURAS. 

Mr.  James  Banks  having  exhibited,  some  time  since,  a  specimen 
of  the  Lantern-flj^  (Fidgora  laternaria)  of  Honduras,  doubts  were 
cast  on  Madame  ^lerian's  statements  as  to  its  being  really  luminous 
at  times  or  not,  and  Mr.  Banks  was  requested  to  get  farther  informa- 
tion if  possible  on  the  subject.  He  has  received  letters  from  corre- 
spondents in  Belize,  and  they  bear  testimony  to  the  truth  of  the 
•statement  that  this  fly  really  emits  a  light.  Mr.  Alexander  Hender- 
son, Belize,  says  : — "The  fly  certainly  possesses  light,  and  therefore 
emits  it.  The  light  is  evidently  under  its  control,  for  it  increases 
and  diminishes  it  at  pleasure.  When  the  wings  are  closed,  there  are 
three  luminous  spots,  one  on  each  side  of  the  head  part,  giving  out 
a  beautiful  sulphur-coloured  light,  in  rays  that  spread  over  the  room. 
The  third  luminous  spot  is  seen  when  the  fly  is  on  its  back,  half-way 
down  the  abdominal  part  of  the  insect.  When  quiescent,  the  lumi- 
nation  is  least ;  in  daylight  the  upper  spots  are  nearly  white,  emitting 
no  light  whatever  (its  lively  time  is  at  twilight).  Immediately  on 
being  agitated,  or  moving  about,  the!  spots  become  sulphur- coloured, 
and  radiate  forth  streams  of  light,  clearly  seen  although  the  sun  be 
shining  into  the  room,  as  it  now  does  at  the  moment  I  write,  with 
the  creature  in  the  glass  tumbler  before  me." 
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BRITISH   BUTTERFLIES. 

Mr.  H.  T.  Stainton  has  read  to  the  British  Association  a  papei- 
"  On  the  Distribution  of  Bi-itish  Butterflies." 

Among  the  insect  tribes,  the  "  Scale- wings,"  or  order  Lepidoptera, 
has  always  attracted  a  considerable  amount  of  attention.  The 
variety  and  beauty  of  the  butterfly  tribe  is  a  matter  of  notoriety. 
The  order  Lepidoptera  includes  two  great  divisions,  butterflies  and 
moths — the  former  group  all  fly  by  day,  whereas  most  of  the  moths 
are  nocturnal  in  their  habits.  It  has  been  calcidated  that  there  are 
not  less  than  50,000  diff'erent  species  of  Lepidoptera  on  the  globe. 
Moi'e  than  3000  species  of  butterflies  are  already  known,  and  it  has 
been  computed  that  the  moths  are  sixteen  times  as  numerous.  In 
this  country  the  proportion  of  moths  is  much  greater,  being  nearly 
30  to  1,  but  then  we  are  remarkable  throughout  Europe  for  our 
poverty  in  butterflies.  As  already  observed,  in  the  whole  world 
3000  species  of  butterflies  are  already  known,  of  these  only  one- 
tenth  occur  in  Europe,  the  tropical  parts  of  Asia  and  America  being 
by  far  the  most  numerously  populated  with  this  beautiful,  tribe  of 
insects.  In  central  Europe  or  Germany,  186  species  of  butterflies 
have  been  observed,  the  remaining  120  European  species  being 
pecuHar  to  Spain,  Italy,  Greece,  Russia,  or  Lapland.  Of  the 
German  species  94  occur  in  Belgium,  but  only  65  in  England, 
though  we  possess  one  species,  Erehia  Cassiope,  which  does  not 
occur  in  Belgium.  All  the  British  butterflies  occur  in  England,  but 
little  more  than  half  (only  33)  are  found  in  Scotland,  and  scarcely 
more  in  Ireland.  Twenty-five  species  may  be  considered  as  gene- 
rally distributed  and  common  ;  but  it  should  not  be  understood  that 
these  are  everywhere  to  be  met  with,  but  simply  that  their  geogra- 
phical range  is  not  limited,  and  that  where  they  find  suitable 
localities  we  Taa.y  expect  to  meet  with  them  from  Norfolk  to  is.il- 
larney,  and  from  the  Isle  of  Wight  to  Caithness — some  frequent 
gardens,  some  meadows,  some  heaths,  some  woods,  and  some  hedge- 
rows and  lanes.  Twenty-five  other  species,  which  all  occur  in  the 
south-east  of  England,  thin  out  as  we  advance  northwards  and 
westwai-ds — only  five  of  them  occurring  in  Scotland,  only  fourteen  in 
Ireland.  Three  species,  two  of  which  are  common  in  the  mountainous 
parts  of  Scotland,  do  not  occur  at  all  in  the  south  of  England. 
Seven  species  are  local  to  particular  limited  districts  in  the  mid- 
land counties  or  the  south  of  England.  Three  species  of  rare  occur- 
rence in  this  country  must  be  looked  upon  as  stragglers  from  the 
Continent ;  one  of  tliem,  Vanessa  Avdiopa,  has  occun-ed  in  the 
south-west  of  Scotland  and  at  Dunbar.  Two  other  species,  which 
formerly  occurred  in  restricted  English  localities,  now  appear  to  be 
extinct  there. — AthencEum  Report. 


EYELESS   BEETLES. 

Mr.  Andrew  Murray  has  exhibited  to  the  Royal  Physical 
Society  a  fine  series  of  Eyeless  Beetles  from  the  caves  of  Carniola 
and  Hungary.  Of  the  26  different  species  shown  two  were  new 
genera — Pholenon  and  Drimeotus,  which  are  of  special  interest,  as 
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filling  up  a  blank  between  the  two  genera  Leptoderus  and  Adelops, 
and  proving  that  the  former  of  these  genera  truly  belonged  to  the 
family  of  the  Choleoidse,  instead  of  being  allied  to  the  genus 
Mastigus,  as  was  supposed  by  Lacordaire  and  other  authors. 

CHKONOMETRT   OF  LIFE. 

Mr.  Paget,  F.R.S.,  has  read  to  the  Royal  Institution  a  discourse, 
the  design  of  which  was  to  illustrate  the  law  that  the  processes  of 
organic  life  are  regulated  with  a  regard  to  time  as  exact  as  that  which 
is  observed  by  them  in  respect  of  size  and  weight  and  quantity  of 
material  employed  in  them  ;  and  to  show  that  such  an  observance  of 
time  is  characteristic  of  life,  depending  essentially  on  properties  in- 
herent in  the  living  bodies  themselves,  and  not  on  conditions  external 
to  them. 

Having  adduced  a  gi-eat  number  of  examples,  Mr.  Paget  con- 
cludes : — 

AVhatever  evidence  these  and  the  like  facta  might  supply,  that,  in  conneiion 
with  the  seasons,  the  time-rates  of  the  organic  processes  in  the  lower  organisms 
are  essentially  dependent  on  the  inherent  properties  of  each  organism,  similar 
evidence  might  be  adduced  for  the  case  of  the  higher,  and  especially  the  warm- 
blooded animals.  In  these  the  varieties  of  seasons  have  less  influence  in  modify- 
ing the  rate,  as  well  as  all  the  other  measures,  of  life;  and  the  less  influence,  the 
higher  the  species,  or  the  degree  of  development  of  the  individual.  Moreover, 
there  are  in  birds  some  instances  in  which  organic  processes  have  a  tendency  to 
observe  certain  times  of  the  year  even  when  the  seasons  are  changed.  Ihus 
among  those  brought  from  Australia  to  this  country,  some  of  the  parakeets  bred 
here  in  December;  the  black  swan  sometimes  breeds  in  November  as  well  as  in 
May  ;  the  New  HoUand  Cereopsis-goose  has  bred  at  the  Zoological  Gardens 
every  February  for  five  or  sii  years.*  Among  migratory  birds,  also,  it  has  been 
observed  that  when  they  are  kept  in  continement,  and  removed  from  aU  the 
circumstances  that  might  be  supposed  to  induce  or  necessitate  their  journeys, 
they  yet  become  restless  at  the  return  of  the  season  for  their  migration. 

In  these  and  the  like  facts  there  appear  indications  of  a  chronometry  in  the 
organic  processes  of  warm-blooded  animals,  which  corresponds  with  that  of  the 
seasons,  but  is  essentially  independent.  And,  if  it  be  so,  these  might  form  a 
group  of  facts,  in  addition  to  those  of  the  diurnal  variations  of  the  organic  pro- 
cesses,  in  which  vital  changes  are  set  to  the  same  rules  of  time  as  changes  of  the 
surface  of  the  earth,  yet  have  their  own  proper  laws  ;  and  concerning  which  it 
might  be  said,  that  the  cycles  of  life,  and  of  the  earth  do,  indeed,  correspond, 
but  only  as  concentric  circles  do,  which  are  drawn  round  one  centre,  but  are  not 
connected,  except  in  design  and  mutual  fitness. 

But,  however  this  might  be,  all  the  instances  of  time-regulation  cited  in  the 
discourse  (all  being  examples  of  large  groups  of  facts),  would  seem  sufficient  to 
prove,  that  the  observance  of  time  in  organic  processes  is  as  exact  and  as  univer- 
sal as  that  of  any  other  measure  ;  that  each  species  has  a  certain  time-rate  for 
the  processes  of  its  life,  variable,  but  not  determined,  by  external  conditions  ;_ 
and  that  the  several  phenomena  commonly  studied  as  the  periodicities  of 
organic  life,  are  only  prominent  instances  of  the  law  which  it  was  the  object  of  ■ 
the  discourse  to  illustrate. 


*  Mr.  Sclatcr,  to  whom  the  speaker  was  indebted  for  this  fact,  supplied  also 
dates  which  tend  to  prove  that  the  Australian  parakeets  in  this  country  breed 
less  often  in  December  than  in  the  months  from  May  to  September,  inclusive; 
but  even  a  minority  of  instances  of  the  observance  of  times,  and  a  general  ten- 
dency towards  it,  when  the  force  of  such  external  conditions  as  those  of  the 
seasons  is  strong  against  it,  is  good  evidence  that  inherent  properties  are  th6 
mainsprings  determining  the  rates  of  life. 
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BOTANY. 

GROWTH    OF   PLANTS. 

Dr.  Lankester  has  laid  before  the  section  of  Zoology  and  Botany 
of  the  British  Association  a  Report  from  Professor  Buckman,  "On 
the  Growth  of  Plants."  The  Report  stated  that  the  author  was 
continuing  his  experiments  on  the  influence  of  cultivation  in  altering 
the  specific  characters  of  plants.  Several  instances  were  given  in 
which  the  character  of  a  plant  was  so  much  changed  by  culture  as  to 
lead  to  the  supposition  that  certain  forms  which  had  hitherto  been 
regarded  as  distinct  species  were  only  varieties. 


RESPIRATION   OP   PLANTS. 

M.  Traube  has  arrived  at  the  following  conclusions  on  the 
subject: — 

1.  Plants  absorb  oxygen,  not  only  during  germination,  but 
during  all  the  periods  of  their  growth,  and  even  in  sunlight. — 
{Saussure). 

2.  The  absorption  of  oxygen  is  absolutely  necessary  for  their  de- 
velopment. If  they  are  deprived  of  this  gas,  they  cease  to  grow, 
and  soon  die. 

3.  The  oxygen  which  plants  absorb  in  darkness  is  always  converted 
into  carbonic  acid.  This  phenomena  also  takes  place  during  the 
day;  but  the  presence  of  the  acid  is  then  detected  with  difficulty, 
owing  to  its  decomposition  by  the  green  parts  of  plants. 

4.  Plants,  besides  this  power  of  decomposing  carbonic  acid  by 
means  of  their  green  parts,  possess  a  respiration  like  that  of 
animals.  This  respiration  consists  in  the  absorption  of  oxygen  and 
the  giving  out  of  carbonic  acid.  It  is  necessary  for  the  vital  activity 
of  their  organism. 

5.  Plants  do  not  possess  special  organs  of  respiration. 

6.  The  most  important  product  of  plant-respiration  is  cellulose, 
which  arises  from  the  oxidation  of  a  hydrated  carburet,  dextrine, 
glucose,  &c. 

7.  The  principal  functions  of  respiration  in  plants  is  the  organiza- 
tion and  elaboration  of  the  nourishing  sap — an  elaboration  which 
depends  on  the  presence  of  cellulose.  The  formation  of  cellulose  is 
completely  independent  of  solar  light.  Plants,  like  animals,  are 
developed  also  in  darkness. 

8.  The  vertical  direction  seen  in  the  development  of  the  young 
plants  has  also  no  connexion  with  sunlight. — Trans.  Acad,  Science, 
Berlin.  

VASCDLAR   BUNDLES   OF  PERNS. 

It  is  generally  stated  that  the  vessels  found  in  these  Bundles  are 
scalariform  and  pitted  vessels.  This  may  be  true  in  regard  to  the 
full-grown  stem  of  Tree  Ferns,  but  it  is  not  so  in  regard  to  the 
petioles  and  the  ribs  of  the  young  fronds  of  other  fibres.  M.  Paul 
Biot  says,  that  if  a  vertical  section  is  made  of  the  young  circinate 
frond  of  Polypodium,  Adiantum,  Pteris,  Asplenium,  and  Dicksonia, 
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there  will  be  seen  all  kinda  of  vessels,  and  among  them  true  unroU- 
able  spirals.  The  extremity  of  the  petiole  may  be  broken  in  such  a 
way  as  to  have  a  fragment  supported  by  means  of  spiral  threads, 
just  as  happens  in  the  young  stem  of  the  vine  or  the  elder.  In 
Polypodiiim  vidgare  and  Lastrea  Filixmas,  these  spiral  vessels  or 
trachese  appear  the  only  ones  found  at  the  summit  of  the  frond  during 
its  early  growth.  Soon,  however,  their  absolute  and  relative  number 
diminishes,  and  annulated,  reticulated,  and  scalariform  vessels  appear. 
In  the  early  period  of  tlie  development,  the  scabiriform  vessels  are 
very  rare.  Their  number  augments  as  the  tissues  become  more  dense. 
In  the  old  and  fully  developed  fern-stems,  scalariform  vessels  are 
almost  the  only  ones  found.  Even  in  them,  however,  we  meet  with 
mixed  vessels  of  a  spiral  and  annular  kind. — Proceedings  of  Philo- 
mathic  Society  of  Paris,  July,  1859. 


VEGETATIVE   AXIS   OP  FERNS. 

Dr.  Ogilvie  has  read  to  the  British  Association  a  paper  embracing 
two  principal  points — the  general  form  of  the  Rhizome  of  Ferns  and 
its  internal  structure.  The  stems  of  our  British  species,  at  least, 
may  be  reduced  to  three  forms — the  creeping  Rhizome  and  the 
Caudex,  branched  or  simple.  We  have  examples  of  the  first  in  our 
Brakens  and  Polypodes,  and  of  the  others  in  the  tufted  stem  of 
Blechnum  and  Osonunda,  the  lady-fern  and  its  congeners,  and  the 
parsley-fern,  and  in  the  massive  imbricated  root-stock  of  the  male 
fern  and  some  other  species  of  Aspidium.  The  last  form  presents 
many  points  of  similarity  to  the  tree-fern,  though  its  small  develop- 
ment and  horizontal  line  of  growth  prevent  its  forming  any  con- 
spicuous trunk  above  the  surface  of  the  ground.  The  resemblance 
becomes  more  apparent  when  the  persistent  bases  of  the  decayed 
fronds  are  cut  off,  and  only  the  central  axis  left,  marked  by  spiral 
rows  of  cicatrices  like  the  scars  marking  the  stem  of  the  tree-fern. 
The  chief  peculiarity  of  the  internal  structure  is  the  reduction  of  the 
iibro-vascular  system  to  a  netted  cylinder,  imbedded  in  the  general 
cellular  tissue  of  the  stem,  and  giving  off  fasciculi  both  to  the 
petroles  and  the  rootlets.  This  arrangement  is  very  regular  in  all 
the  species,  but  there  is  great  diversity  in  the  course  of  the  dark- 
coloured  or  woody  tissue.  Reference  was  made  to  the  independent 
origin  of  the  rootlets,  and  to  the  general  relations  of  this  form  of 
stem  to  those  of  the  higher  plants.  The  paper  was  illustrated  by 
diagrams,  and  by  preparations  and  dissections  of  our  indigenous 
ferns,  with  some  comparative  specimens  of  the  arborescent  species. 


GROWTH   OF   THE   DRAGON-TREE. 

Professor  Piazzi  Smyth  has  communicated  to  the  Botanical 
Society  of  Edinburgh,  a  paper  "On  the  Manner  of  Growth  of  Dracaena 
Draco  in  its  natural  habitat,  as  illustrating  some  disputed  points  in 
vegetable  physiology. "  After  alluding  to  the  vertical  theory  of  growth 
in  plants,  as  maintained  by  Petit-Thouars  and  Gaudichaud,  and  the 
horizontal  theory  of  Mirbel  and  Trecul,  together  with  the  last  pro- 
nunciation of  opinion  thereon  by  the  French  Academy,  to  which  his 
attention  had  been  called  by  Professor  Balfour,the  author  proceeded 
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to  describe  such  characteristics  as  he  had  been  able  to  make  out  in 
the  Dragon-trees  of  TenerifFe,  growing  there  indigenously,  and 
through  various  periods  of  time,  from  five  to,  as  it  has  been  alleged, 
in  the  case  of  one  specimen,  five  thousand  years  ;  and  these  charac- 
teristics he  proved  by  reference  to  photographs  of  the  several  trees 
taken  by  himself  at  the  time  of  observation.  An  examination  was 
also  instituted  between  these  photographs  and  the  drawings  pub- 
lished by  various  travellers,  from  Ozonne  and  Humboldt,  at  the  be- 
ginning of  the  century,  down  to  Dr.  Herman  Scbacht  in  the  present 
year ;  and  the  general  conclusion  was  drawn,  that  no  botanist,  even 
although  at  the  same  time  a  gTcat  artist,  should  think  of  dispensing 
in  the  present  day  with  the  aid  of  jijhotography  in  bringing  home 
the  facts  and  appearances  of  vegetable  growth  in  distant  lands. 


SHEA    BUTTER. 

Mr.  Barter,  in  a  letter  to  Sir  William  Hooker,  thus  describes  the 
economy  of  this  useful  product.  The  nuts  of  the  tree  {Bassio 
Parlcii)  are  allowed  to  ripen  on  the  trees,  and  being  gathered,  the 
pulp  surrounding  the  nut  is  rubbed  off,  and  generally  eaten  :  it 
resembles  an  over-ripe  pear.  The  nut  is  next  dried  by  exposing  it 
to  a  slow  heat  in  large  clay  caldrons  with  perforated  bottoms. 
This,  besides  carrying  off  the  moisture,  causes  the  nut  to  shrink  in 
its  shell,  of  which  it  is  next  divested  by  threshing  on  the  floor  ;  or 
sometimes  it  is  slightly  bruised  in  large  wooden  mortars  instead. 
The  nut  is  then  thoroughly  pounded  in  pestle  and  mortar,  and  next 
ground  between  stones  :  at  this  stage  it  resembles  black  mud  in 
paste.  This  mass  is  washed  in  cold  water,  then  boiled  till  the  butter 
rises  white,  and  is  skimmed  from  the  surface.  Shea  butter  remains 
hard  at  a  high  temperature  when  well  prepared,  and  does  not  becomo 
rancid  with  age.  It  has  a  slight  smoky  taste,  acquired  during  its 
preparation.  It  is  stated  to  be  likely  to  fetch  ^l.  per  ton  more  than 
palm-oil.  

NEW   ARROW-POISON   FROM   CHINA. 

In  a  newspaper  printed  at  Shanghae,  in  the  spring  of  1857,  a 
wonderful  account  was  given  of  a  poison,  which  was  said  to  be 
employed  in  the  interior  of  China  for  destroying  the  largest  animals. 
Instant  death  was  said  to  be  produced  when  an  animal  was  struck 
in  the  trunk  of  the  body  with  an  arrow  poisoned  with  it. 
Such  was  its  potency,  according  to  the  opinion  of  the  Chinese, 
that  a  scheme  was  said  to  have  been  set  on  foot  for  destroying  the 
British  army  during  the  late  war,  by  bringing  down  to  Canton  the 
natives  who  were  in  the  practice  of  using  it.  But  the  scheme  was 
frustrated  by  peace  being  unfortunately  proclaimed  too  soon. 

The  poison,  and  apparently  the  plant  also,  are  known  by  the 
Chinese  name  of  Wu-Tsau,  or  Tiger-poison.  Dr.  Christison  received 
very  lately  from  Dr.  Macgowan,  an  American  physician  residing  at 
Shanghae,  a  specimen  of  the  poison,  and  of  the  root  of  the  plant 
from  which  it  is  prepared.  The  root  presents  all  the  characters  of 
an  Aconituniow  a  very  small  scale.  This  corresponds  with  the  con- 
clusion to  be  drawn  from  the  characters  of  a  few  leaves  which  were 
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also  sent,  and  which  scarcely  differ  from  those  oi  A  coniticmferox.  A 
farther  proof  is,  that  the  root  produces  in  an  intense  degree  the  very 
singular  combination  of  numbness  and  tingling,  which  is  occasioned 
by  chewing  the  root  of  any  of  the  active  aconites  known  in  Europe, 
such  as  A.  Ncqjellus,  fero.c,  sinense,  uncinatum.  The  poison  itself, 
contained  in  a  little  porcelain  bottle,  is  obviously  a  very  well  pre- 
pared extract :  and  if  not  entirely  composed  of  the  extract  of  the 
wu-tsau  root,  at  all  events  must  contain  it  largely,  for  a  very  minute 
quantity  produces  the  most  intense  tingling  and  numbness  of  the 
tongue  and  li]is  after  it  is  chewed. 

There  can  be  no  doubt,  therefore,  that  the  wu-tsau  poison  must 
be  extremely  energetic.  But  the  author  objected  to  the  admission 
that  either  this  or  any  other  arrow-poison  can  produce  instant  death, 
as  is  often  stated  by  travellers.  Every  poison,  however  energetic, 
must  be  absorbed  into  the  blood  before  it  can  act.  Even  from  a 
wound,  absorption  cannot  take  place  suddenly.  Some  tune  is  re- 
quired before  enough  can  enter  the  blood.  When  death  takes  place 
instantly,  the  cause  must  be  mechanical  violence  inflicted  by  the 
arrow.  The  author  exhibited  various  poison-arrows  used  in  different 
parts  of  the  world,  which  were  adequate  to  occasion  most  deadly 
wounds  if  they  struck  the  trunk  of  the  body  over  an  important 
organ  ;  and  he  also  showed  that  even  the  little  slender  wooden 
poison-darts,  used  in  some  parts  of  the  world  for  destroying  birds 
and  small  animals,  by  being  shot  from  a  blowing-tube,  may  be  easily 
projected  with  a  force  amply  sufficient  to  kill  a  small  bird  or  animal 
by  the  violence  inflicted,  apart  from  the  more  tardy  deleterious 
influence  exerted  by  tlie  poison. — Dr.  Chriatison  ;  Proceedhigs  of  the 
Royd  Society  of  Edinburgh. 

CULTIVATION  OF   LAVENDER. 

Me.  S.  Peeks,  who  cultivates  at  Hitchin,  Herts,  the  plants  La- 
vender, Elaterium,  Belladonna,  Henbane,  and  Aconite,  has  con- 
tributed some  interesting  details  of  the  same  to  the  Pharmaceutical 
Journal. 

Lavender  is  only  grown  toany  considerable  extent  at  Hitchin  and 
Mitcham  ;  the  species  being  the  common  garden  Lavender  {Laven- 
dula  vera,  D.C.)  At  Hitchin  there  are  about  35  acres  ;  and,  on  an 
average,  about  60  lbs.  of  good  lavender  flowers  yield  about  16  ounces 
of  essential  oil,  which  is  commonly  worth  ten  or  twelve  times  as 
much  as  that  derived  from  the  French  spike  lavender. 

The  Hitchin  oil  of  lavender  has  a  remarkably  fine,  delicate,  and 
sweet  odour,  being  free  from  all  rankness,  while  it  possesses  a  very 
rich,  strong  perfume.  Its  excellent  quality  is  due  to  the  favourable 
character  of  the  soil  in  which  it  is  produced,  and  the  very  careful 
manner  in  which  the  plants  are  raised  and  cultivated,  and  to  the 
fact  of  the  flowers  alone  being  used  for  distillation  ;  or,  at  all  events, 
mixed  with  a  very  small  portion  of  the  stalks. 

We  can  bear  testimony  to  the  delicacy,  sweetness,  and  strength  of 
Mr.  Perks's  concentrated  Lavender-spirit,  which  enjoys  a  wide 
reputation.  
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PROGRESSIVE   DEVELOPMENT. — ORIGIX   OF    SPECIES. 

The  two  following-  passages  are  from  the  inaugural  address  of  Sir 
Charles  Lyell,  as  President  of  the  Section  of  Geology,  at  the  late 
meeting  of  the  British  Association  :* — 

"  Among  the  communications  sent  in  to  this  Section  is  one  received 
from  Dr.  Dawson,  of  Montreal,  confirming  the  discovery  which  he  and 
I  formerly  announced,  of  a  land  shell,  or  pupa,  in  the  coal  formation 
of  Nova  Scotia.  When  we  contemplate  the  vast  series  of  formations 
intervening  between  the  tertiary  and  carboniferous  strata,  all  desti- 
tuteof  air-breathing  moUusca,  at  least  of  the  terrestrial  class,  such 
a  discovery  affords  an  important  illustration  of  the  extreme  defective- 
ness of  our  geological  records.  It  has  always  appeared  to  me  tliat 
the  advocates  of  Progressive  Development  have  too  much  overlooked 
the  imperfection  of  these  records,  and  that,  consequently,  a  large 
part  of  the  generalizations  in  which  they  have  indulged  in  regard  to 
the  first  appearance  of  the  different  classes  of  animals,  especially  of 
air-breathers,  will  have  to  be  modified  or  abandoned.  Nevertheless, 
that  the  doctrine  of  progressive  development  may  contain  in  it  the 
germs  of  a  true  theorj-,  I  am  far  from  denying." 

"Among  the  problems  of  high  theoretical  interest  which  the  recent 
progi-ess  of  Geology  and  Natural  History  has  brought  into  notice,  no 
one  is  more  prominent,  and,  at  the  same  time,  more  obscure,  than 
that  relating  to  the  Origin  of  Species.  On  this  difficult  and  mysterious 
subject  a  work  will  very  shortly  appear,  by  Mr.  Charles  Darwin,  the 
result  of  twenty  years  of  observation  and  experiments  in  Zoology, 
Botany,  and  Geology,  by  which  he  has  been  led  to  the  conclusion, 
that  those  powers  of  nature  which  give  rise  to  races  and  permanent 
varieties  in  animals  and  plants,  are  the  same  as  those  whlcli,  in  much 
longer  periods,  produce  species,  and,  in  a  still  longer  series  of  age.?, 
give  rise  to  differences  of  generic  rank.  He  appears  to  me  to  have 
succeeded,  by  his  investigations  and  reasoning.s,  to  have  thrown  a 
flood  of  light  on  many  classes  of  phenomena  connected  with  the 
affinities,  geographical  distribution,  and  geological  succession  of 
organic  beings,  for  which  no  other  hypothesis  has  been  able,  or  has 
even  attempted  to  account."  (?ilr.  Darwin's  work  has  since  appeared.) 


veined  structure  of  glaciers. 
Professor  Tyndall,  in  a  paper  read  by  him  to  the  Eoyal  Insti- 
tution,  illustrates   his  theory   of  the  blue  veins  as  follow^s  : — That 
the    Glacier,    when    subjected    to    intense    pressure,    also   liquefies 
in  flats  perpendicular  to  the  direction  of  pressure  :  a  means  is  thus 

*  Twenty-ninth  Anniversary,  held  at  Aberdeen,  Sept.  14tb  ;    H.  K.H.    tlio 
Prince  Cousort,  Tresident. 
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provided  for  the  expulsion  of  the  air  entangled  in  the  ice,  or,  in  other 
words,  for  the  production  of  veins  containing  less  of  air  than  the 
general  mass  of  the  glacier.  A  portion  of  the  water  will  be  absorbed 
by  the  adjacent  bubbled  ice,  and  refrozen  when  released  from  the 
pressure  ;  and  the  veined  structure  will  follow. 

(See  the  entire  paper,  illustrated  with  diagrams,  in  the  Proceedings 
of  the  Royal  Institution.)  

WATER   SUPPLY. 

At  the  late  meeting  of  the  British  Association,  the  President  of 
the  Geological  Section  stated  a  curious  case  that  had  come  under  his 
own  notice  at  Portsmouth  Victualling  Yard.  A  supply  of  water 
was  wanted.  On  the  opposite  side  of  the  estuary  were  two  artesian 
wells,  at  depths  of  250  feet  and  280,  or  thereby,  respectively. 
Taking  the  advice  of  some  persons  who  were  geologists,  the  superior 
officer  proceeded  to  lay  out  the  money  granted  for  water  supply  in 
digging  another  artesian  well  on  the  Portsmouth  side,  naturally 
expecting  to  find  water  at  about  the  same  depth  as  on  the  other  side. 
At  SOOieet,  however,  in  the  London  clay  no  water  appeared  :  his 
superior  got  uneasy,  but  was  persuaded  to  go  on  ;  at  400  feet  no 
water  !  Again  they  went  on,  but  only  at  560  feet,  or  therebj',  on 
getting  tlirougli  into  the  plastic  clay,  was  water  obtained,  which 
rose  to  within  three  feet  of  the  surface. 


GEOLOGY   OF   VAXCOUVER  S   ISLAND. 

Mr.  H.  Eauekiian,  in  a  communication  to  the  Geological 
Society,  has  described  the  Geology  of  the  south-east  part  of  Van- 
couver's Island.  The  author  detailed,  first,  the  metamorphic  rocks 
which  are  everywhere  seen  in  the  neighbourhood  of  Esquimalt  and 
Victoria  ;  principally  dark-green  sandstones  and  shales,  passing 
insensibly  into  serpentine,  chlorite-schist,  mica-slate,  and  gneiss. 
At  some  places  unfossiliferous  crystalline  limestones  are  associated 
with  them.  Djkes  of  greenstone,  syenite,  porphyries,  and  trap-rocks 
frequently  penetrate  the  metamorphic  rocks.  To  the  westward  of 
Esquimalt  black  cherty  limestones  and  red  porphyry  occur. 

To  the  north,  at  Nanaimo,  rocks  with  cretaceous  fossils  appear, 
also  at  Comoux  Island,  21  miles  N.W.  of  Nanaimo.  The  fossils 
occur  in  nodules,  and  consist  of  Fish-scale.s,  Nautiliis,  Ammonites, 
Eaculites,  Inoccramus,  Adarte  (?),  Terehratula. 

Lignitiferous  deposits  (sandstones,  grits,  conglomerates,  and  mica- 
ceous flagstones)  succeed  the  cretaceous  rocks,  and  are  extensively 
developed  over  a  great  extent  of  country,  forming  the  mass  of  the 
islands  in  the  Gulf  of  Georgia,  as  far  south  as  Saturna  Island. 
Northward,  they  occur  at  Fort  Rupert.  Two  seams  of  coal,  averaging 
6  to  S  feet  each  in  thickness,  occur  in  these  beds,  and  are  extensively 
worked  for  the  supply  of  the  steamers  navigating  between  Victoria 
and  the  Frazer  River.  The  coal  is  a  soft  black  lignite,  interspersed 
with  small  lenticular  bands  of  bright  crystalline  coal.  lietinite  is 
common  in  the  more  earthy  portions.  Sliales  with  plant-remains  are 
interstratified  with  the  lignite.     At  P)ellingham  Bay,  on  the  ninin- 
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land,  similar   coal-bearing   sandstones  have   been   observed   by  the 
American  geologists. 

A  pleistocene  boulder-clay  is  widely  distributed  over  the  southern 
part  of  Vancouvei-'s  Island  and  the  opposite  coasts  of  the  mainland. 
In  the  neighbourhood  of  Esquimalt  and  Victoria,  the  rocks  are 
deeplj'  scratched  and  grooved  along  the  shore ;  and  so  also  is  the 
Toek-surface  beneath  tlie  drift,  which  at  Esquimalt  Harbour  is  about 
20  feet  thick,  whilst  it  is  much  more  at  the  Barracks,  and  more  than 
190  feet  thick  between  Albert  Head  and  Esquimalt. 

GEOLOGY  OF  SOUTHEKN  AUSTRALIA. 

Mr.  a.  TJ..  C.  Selwtx,  Director  of  the  Geological  Survey  of  Vic- 
toria, writes  to  Sir  R.  I.  Murchison,  F.G-.S.,  that  he  has  remarked, 
as  to  the  impoverishment  of  auriferous  veins  in  depth,  the  only  evi- 
dence of  such  being  the  case  in  Victoria  is  the  great  richness  of  the 
older  drifts  ;  for,  judging  from  the  large  size  of  the  nuggets  some- 
times found  in  the  gravels,  compared  with  that  of  the  nuggets  met 
with  in  the  gold-beariug  quartz-veins  (usually  from  about  h  dwt.  to 
^  oz.,  though  occasionally  as  much  as  12  oz.,  or  even  13  lbs.),  the 
upper  portions  of  the  veins,  now  ground  down  into  gravel,  were 
probably  richer  in  gold  (as  formerly  suggested)  than  the  lower  parts, 
now  remaining.  As  far  as  actual  mining  experience  shows,  some  of 
the  "  quartz-reefs"  in  Victoria  prove  as  rich  in  gold  at  a  depth  of 
200,  2^0,  and  400  feet  as  at  the  surface  ;  the  yield,  howevei-,  fluc- 
tuates at  any  depth  yet  reached.  According  to  the  author's  latest 
observations,  the  gohi- drifts,  and  their  accompanying  basaltic  lavas, 
are  of  Pliocene  and  Post-pliocene  age.  Miocene  beds  occur  at 
Corio  Eaj',  Cape  Otv/ay  coast,  Murray  basin,  and  Brighton  ;  find 
Eocene  beds  on  the  east  shore  of  Port  Philip,  Muddy  Creek,  and 
Hamilton.  Two  silicilied  fossils  (Enchinoderm  and  Coral),  thought 
by  Professor  JI'Co}'  to  be  of  Cretaceous  origin,  have  been  found  in 
the  gravel  near  INIelbourne. 

This  letter  also  contains  some  remarks  on  the  probability  of  some 
of  the  coal  of  Eastern  Victoria  being  of  "  Carboniferous"  age, — on 
the  occurrence  of  Silurian  fossils  in  the  rocks  of  all  the  gold-dis- 
tricts,— on  the  newly-discovered  bone  cave  at  Gisborne,  about 
twenty-five  miles  north  of  INIelbourne, — and  on  the  progress  of  the 
Geological  Society  of  the  colony. 


AUSTRALIAN   GOLD. 

Professor  Tennant  has  exhibited  at  the  Eoyal  Institution  an 
unusually  large  and  beautiful  lump  of  native  Gold  brought  from  the 
Gingomer  Diggings,  120  miles  from  Melbourne.  When  melted 
(August  4,  1S5S,)  it  yielded  6905;.  12s.  9d.  The  amount  of  gold 
received  from  Australia  was  :  in  1855,  125  tons  ;  1S56,  147  tons  ; 
and  in  1858,  106  tons.  

GOLD-FIELD   OF   BALLARAT. 

Me.  H.  Eosales,  in  a  communication  to  the  Geological  Society, 
Q  2 
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describes  the  position  of  the  quartz-lobes  (the  matrix  of  the  gold)  in 
the  schists  of  tlie  hill-ranges,  from  whence  originate  the  numerous 
auriferous  gullies,  forming  eventually  several  channels  (charriages), 
and  the  different  courses  of  tlie  old  gold-bearing  streams,  which  gra- 
dually passing  to  lower  levels,  reach  the  great  areas  of  basalt,  under 
■which  they  continiie  their  hidden  course.  To  illustrate  these 
points,  the  author  has  prepared  and  sent  a  MS.  map  of  the  district 
from  beyond  Buninyong  to  Creswick,  on  which  the  granite,  basalt, 
schists,  and  quartz-lodes  were  shown,  as  well  as  the  gold-channels, 
gullies,  runs,  leads,  &c.,  connected  with  which  ninety-six  named 
spots  or  diggings  were  carefully  indicated. 

THE   COAL-FOKMATION   AT   AUCKLAND,    NEW   ZEALAND. 

Mr.  Hknry  Weekes,  in  a  communication  to  the  Geological 
Society,  says  : — This  distnct  is  formed  of  stratified  sandy  clays,  of 
tertiary  age  ;  they  vary  in  colour  from  white  to  light-red.  The 
white  clays  contain  beds  of  lignite,  varying  from  a  few  inches  to 
several  feet  in  thickness.  Sections  of  these  beds  are  exposed  along 
the  banks  of  most  of  the  tidal  inlets  with  which  the  district  abounds. 
In  some  places,  near  the  hills,  the  lignite  is  seen  to  rest  on  trap- 
rock  ;  elsewhere  a  shelly  gravel  underlies  it. 

At  Campbell's  farm  a  whitish  sandstone  lies  on  the  lignite,  and 
at  the  junction  is  hardened,  and  contains  ironstone-nodules  :  these, 
when  broken,  yield  remains  of  exogenous  plants.  A  fossil  resin  is 
found  abundantly  in  the  lignite.  On  Farmer's  land  the  lignite  is 
16  feet  thick,  including  a  little  shale  ;  at  Campbell's  it  is  7  feet  thick, 
but  thins  away.  There  is  some  iron-pyrites  in  the  lignite,  but  nofc 
sufficient  to  deteriorate  its  value  as  a  coal.  Sinnlar  coal  has  been 
found  at  Muddy  Creek  to  the  N.  W.  ;  at  Mokau,  about  100  miles  to 
the  south  ;  and  near  New  Plymouth. 

The  Auckland  tertiary  beds  are  everywhere  broken  through  by 
extinct  volcanoes,  varying  from  200  to  800  feet  in  height.  The 
craters  are  generally  scoriaceous,  in  a  perfect  condition,  with  a  de- 
pression of  the  rim  usually  to  the  north  or  east.  There  are  also 
around  the  district  other  volcanic  hills,  rounded,  scoriaceous, 
more  fei'tile  than  the  crateriform  hills,  and  apparently  of  an  older 
date.  

COAL   IN   SOUTH   AFRICA. 

Mr.  K.  Thornton  has  communicated  to  the  Geological  Society  a 
paper  "  On  the  Coal  found  by  Dr.  Livingstone  at  Tete,  on  the 
Zambesi,  South  Africa."  jMr.  Thornton  states  that  this  coal  is 
free-burning  ;  showing  no  tendency  to  cake ;  containing  very  little 
of  either  sulphur  or  iron,  a  large  pro]wrtion  of  ash,  but  only  a  little 
gaseous  matter.  The  result  of  the  trial  (made  in  the  steam-launch) 
of  this  coal,  and  its  appearances,  favour,  in  the  author's  opinion, 
the  idea  that  the  coal,  when  taken  from  a  deeper  digging  (that 
whicti  Dr.  Livingstone  had  sent  was  collected  at  the  surface  of 
tlie  "-round),  will  probably  contain  less  ash  and  a  little  more  gaseous 
matter.  


GEOLOGY  AXD  lirXEIiALOGY.  245 

OSSIFEKOUS   CAVERN'S  AND   FISSURES   OP   DEVONSHIRE. 

Mr.  Pexgelly,  F.G-.S.,  has  read  to  the  Royal  Institution  a 
paper,  in  which,  after  noticing  the  caverns  which  abound  in  the 
limestone  districts  of  Devonshire,  he  proceeds  to  detail  the  re- 
cently-discovered cavern  ou  Windmill  Hill,  Brixham,  found  by 
some  workmen,  in  digging  for  the  foundation  of  a  building,  in 
January,  1S5S  :  they  came  upon  a  hole,  at  tirst  only  the  size  of  a 
man's  hand,  but  which  soon  became  large  enough  to  permit  Mr. 
Philp,  proprietor  of  the  ground,  to  enter.  He  proceeded  as  far  as 
fifty  feet,  and  brought  out  bones,  of  which  he  forthwith  made  an 
exhibition,  and  thereby  attracted  the  attention  of  local  geologists. 
The  cavern  was  speedily  visited  by  (Sir  li.  I.  Murchison,  Drs.  Fal- 
coner and  Percy,  Professor  Ramsay,  Mr.  Prestwich,  and  other  emi- 
nent geologists.  The  Royal  Society  granted  lOOZ.  as  a  contribution 
towards  the  expense  of  a  scientific  exploration  of  the  cavern  ;  addi- 
tional sums  were  quickly  subscribed  ;  and  a  committee  was  formed 
to  arrange  and  direct  the  course  of  proceeding. 

Mr.  Pcngelly  described  the  structure  and  formation  of  the  eayern,  and  the 
mode  of  exploration  adopted  ;  and  stated  that  there  had  been  discovered  in  it  a 
very  considerable  number  of  bones  of  animals,  extinct  and  recent  (the  rhino- 
ceros, ox-tribe,  horse,  cave-bear,  hysena,  i;e.),  and  also  several  well-marked 
specimens  of  the  objects  commonly  known  as  "  Hint  knives,"  and  which  are 
generally  considered  to  be  of  human  manufacture.  Similar  articles  had  also 
been  found  in  Kent's  Cavern,  in  a  correspoudinj;  situation,  namely,  in  the  "  bone- 
earth,"  with  the  bones  of  extinct  and  recent  animals,  beneath  the  iloor  of  sta- 
laf,'mite.  Many  fossils  from  the  Oreston  fissures  were  placed  on  the  lecture- 
t^ble ;  and  on  the  wall  were  suspended  diajjrams  of  the  ground  plan  of  the 
Brixham  cavern,  &c. 

Mr.  Pengelly  brielly  explained  his  views  on  the  probable  origin  of  caverns  in 
general,  and  of  the  Brixham  cave  in  particular  :  which  he  referred  to, — 1st,  The 
production  of  a  line  of  fractures ;  2nd,  The  chemical  action  of  acidulated  water, 
through  such  fractures ;  3rd,  The  mechanical  action  of  runniag  water  charged 
with  rock  debris,  i;c. 

AVith  respect  to  the  chronology  of  the  cavern  and  its  contents,  the  speaker 
referred  to  the  remains  of  tlio  !_'reat  lierliivora,  as  evidences  of  the  place  having 
had  a  tropical  or  sub-tro|)i(-Ml  climntr  :ii  the  time  of  these  deposits,  and  con- 
sidered that  whatever  was  tin'  ;iiiii<|iniy  of  the  bone-earth  in  the  cavern,  the 
human  period  is  as  ancient.  He  tli..ui,'lil  that  many  facts  concur  to  suggest  a 
re-investigation  of  the  antiquity  of  tho  liuman  race;  and  he  also  considered  it 
highly  desirable  to  organize  a  sj-stem  for  the  general  exploration  of  caverns. 

In  the  course  of  the  lecture,  Mr.  Pengellv'  alluded  to  the  various  papers  which 
had  been  published  on  the  Devonshire  caverns,  viz. :  Mr.  Wiiidbey's  Description 
of  the  Fissures  at  Oreston,  near  Plymouth,  iu  the  Fhilosophical  Transactions  for 
1817.  A  paper  on  the  Yeahupton  Caverns,  by  Lieutenant-Colonel  Mudge,  read 
before  the  Geological  Society  of  London,  March  23,  lS3t; ;  Mr.  Austen's  paper 
on  the  lione  Caverns  of  Devonshire,  read  before  the  Geological  Society,  Blarch 
25,  ISIO ;  and  the  Kev.  Mr.  McEuery's  Cacern  Researches,  being  principally 
a  memoir  of  Kent's  Cavern,  which  was  long  supposed  to  be  lost,  but  recently 
discovered  and  pubUshed  by  Mr.  Vivian,  of  Torquay. 

(For  Mr.  Pengelly's  previous  account  of  the  Brixham  Cavern, 
with  Professor  Owen's  remarks  upon  the  discovery,  see  Year-Booh 
of  Facts,  1859,  p.  266.) 

Mr.  Prestwich  has  also  briefly  described  the  Brixham  Cave,  as 
having  been  traced  along  three  large  galleries,  meeting  or  intersect- 
ing one  another  at  right  angles.  Numerous  bones  of  Rhinoceros 
tichorldnus,   Bos,   Bqauti,    Ccrvus     tamndus,    Ursus    spcdous,    and 


246  YE.VK-BOOK  OF  FACTS. 

Hycena  have  been  found  :  and  several  flint  instruments  have  been 
met  with  in  the  cave-earth  and  gravel  beneath.  One,  in  particular, 
was  found  beneath  a  fine  antler  of  a  Keindeer  and  a  bone  of  the 
Cave-bear,  which  were  imbedded  in  the  superficial  stalagmite  m  the 
middle  of  the  cave.  

CANADIAN    CAVERNS. 

Dr.  G.  Gibb  has  communicated  to  the  British  Association  a  paper 
in  which  he  described  thirty  distinct  series  of  cavernous  localities 
existing  throughout  the  province  of  Canada.  These  were  divided 
into  two  classes,  the  first  comprising  caverns  which  are  at  the  pre- 
sent time  washed  by  the  waters  of  lakes,  seas,  and  rivers,  including 
arched,  perforated,  flower- pot,  and  pillared  rocks,  which  have  at 
one  time  formed  the  boundaries  or  walls  of  caverns,  and  all  of  them 
the  result  of  aqueous  action.  The  second  comprised  caverns  and 
subterranean  passages  which  are  situated  on  dry  land,  and  not 
attributable  to  the  same  cause  in  their  origin.  Amongst  the  more 
remarkable  wliich  M-ere  noticed  were  the  arched  rocks  at  Perc^, 
Gaspe  ;  the  flower-pot  rocks  of  the  Mingan  Islands  ;  the  basaltic 
caverns  of  Henley  Island,  which  the  author  represented  as  minia- 
ture Fingal's  Caves ;  empty  basaltic  dykes  of  Great  Mecattina 
Island — these  are  of  great  magnitude,  and  probably  the  most  re- 
markable things  of  the  kind  as  yet  knov.'n ;  Bouchette's  Cavern  in 
the  county  of  Kildare,  consisting  of  five  or  more  caverns  or  galleries, 
running  one  hundred  and  ninety-five  feet  in  the  limestone  rock  ;  the 
Mono  and  Eramosa  caverns,  represented  as  belonging  to  a  great 
series,  some  of  them  of  huge  dimensions,  existing  in  the  Niagara 
limestone  rocks,  running  from  the  western  end  of  Lake  Ontario 
northwards  to  the  Georgian  Bay ;  the  subterranean  passages  of  the 
great  Manitoulin  Island,  Lake  Huron  ;  and  Murray's  cavern  and 
subterranean  river,  on  the  Bonne-chSre,  Ottawa.  In  none  have 
animal  remains  been  found  so  far,  unless  in  one  instance,  in  Colqu- 
houn's  Cavern,  Lanark  ;  and  they  were  presumed  to  belong  to  a 
species  of  large  deer,  but  were  transmitted  to  tlie  late  Dr.  Buckland 
for  examination  thirty  years  ago.  Not  a  single  object,  such  as  a 
flint  arrow-head,  or  spear,  used  by  the  ancient  inliabitants  of  the 
country,  was  observed  in  any  of  them.  Several  plans,  drawings, 
and  sketches  accompanied  the  author's  paper  ;  the  geological  posi- 
tion of  every  cavern  was  correctly  laid  down,  and  nearly  all  were 
found  to  occur  in  limestone  rocks. 


PROFESSOR   OWEN   ON   FOSSIL   MAMMALS. 

Professor  Owen  has  delivered  at  the  Eoyal  Institution  a  most 
interesting  series  of  lectures  "  On  Fossil  Mammala,  "  which  he  thus 
impressively  concluded :  — 

"  Turning  from  a  retrospect  into  past  time  to  the  prospect  of  time  to  come,— 
and  I  have  received  more  than  one  inquiry  into  the  amount  of  prophetic  insight 
imparted  by  PaliEontology — I  may  crave  indulgence  lor  a  few  words,  of  more 
sound,  perhaps,  than  significance.  But  the  reflective  mind  cannot  evade  or  re^ 
sist  the  tendency  to  speculate  on  the  future  course  and  ultimate  fate  of  vital 
phenomena  in  this  planet.    There  seems  to  have-  been  a  time  when  life  was  aot  j. 
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there  mar,  therefore,  be  a  period  when  it  will  cease  to  be.  Our  most  soaring 
speculations  still  show  a  kinship  to  our  nature  ;  we  seo  the  element  of  iiualit^f 
in  so  much  that  we  have  cognizance  of,  that  it  must  needs  mingle  with  our 
thoughts,  and  bias  our  conclusions  on  many  things.  The  end  of  the  world  has 
been  presented  to  man's  mind  under  divers  aspects : — as  a  general  conflagra- 
tion ;  as  the  same,  preceded  by  a  miUeuuial  exaltation  of  the  world  to  a  Para- 
disia'jal  state, — the  abode  of  a  higher  and  blessed  race  of  intelligences.  If  the 
guide-post  of  Palfeontology  may  seem  to  point  to  a  course  ascendiug  to  the  con- 
dition of  the  latter  speculation,  it  points  but  a  very  short  way,  and  in  leaving 
it  we  liud  ourselves  in  a  wilderness  of  conjecture,  where  to  try  to  advance  is  to 
find  ourselves  '  in  wandering  mazes  lost.' 

"  With  much  more  satisfaction  do  I  return  to  the  legitimate  deductions  firom 
the  phenomena  we  have  had  imder  review. 

"  In  the  survey  which  I  have  taken  in  the  present  course  of  lectures  of  the 
genesis,  succession,  geographical  distributiou,  affinities,  and  osteology  of  the 
mammalian  class,  if  1  have  succeeded  in  demonstrating  the  perfect  adaptation 
of  each  varying  form  to  the  exigencies,  and  habits,  and  well-being  of  the  spe- 
cies, I  have  fulfilled  one  oliject  which  I  had  in  view,  viz.,  to  set  forth  the  benefi- 
cence and  intelligence  of  the  Creative  Power.  If  I  have  been  able  to  demon- 
strate a  uniform  plan  pervading  the  osteological  structiu:e  of  so  many  diversified 
animated  beings,  I  must  have  enforced,  were  that  necessary,  as  strong  a  con- 
viction of  the  unity  of  the  Creative  Cause.  If,  in  all  the  strildng  changes  of 
form  and  proportion  which  have  passed  under  review,  we  could  discern  only  the 
results  of  minor  moditications  of  the  same  few  osseous  elements, — surely  we 
must  be  the  more  strikingly  impressed  with  the  wisdom  and  power  of  that 
Cause  which  could  produce  so  much  variety,  and  at  the  same  time  such  pei-lect 
adaptations  and  endowments,  out  of  means  so  simple.  For,  in  what  have  those 
mechanical  instruments,— the  hands  of  the  ape,  the  hoofs  of  the  horse,  the  fins 
of  the  whale,  the  trowels  of  the  mole,  the  wings  of  the  bat, — so  variously- 
formed  to  obey  the  behests  of  volition  in  denizens  of  ditferent  elements — in 
what,  I  say,  have  they  differed  from  the  artificial  instruments  which  we  ourselves 
plan  with  foresight  and  calculation  for  analogous  uses,  save  in  their  greater 
complexity,  in  their  perfection,  and  in  the  unity  and  simphcity  of  the  elements 
which  are  modified  to  constitute  these  several  locomotive  organs  ?  Everywhere 
in  organic  nature  we  see  the  means  not  only  subservient  to  an  end,  but  that  end 
accomplished  by  the  simplest  means.  Hence  we  are  compelled  to  regard  the 
Great  Cause  of  all,  not  like  eertain  philosophic  ancients,  as  a  uniform  and  qui- 
escent mind,  as  an  aU-pervading  aniina  mundi,  but  as  an  active  and  anticipating 
intelligence.  By  applying  the  laws  of  comparative  anatomy  to  the  rehcs  of 
extinct  races  of  anunals  contained  in  and  characterizing  the  different  strata  of 
the  earth's  crust,  and  corresponding  with  as  many  epochs  in  the  earth's  history, 
we  make  an  important  step  in  advance  of  all  preccilinf.'  p'ailosophios,  and  are 
able  to  demonstrate  that  the  same  pervading,  active,  and  bmetlient  intelligence 
which  manifests  His  power  in  our  times,  has  also  manifested  His  power  in  times 
long  anterior  to  the  records  of  our  existence.  But  we  likewise,  by  these  inves- 
tigations, gain  a  still  more  important  truth,  viz.,  that  the  phenomena  of  the 
world  do  not  succeed  each  other  with  the  mechanical  sameness  attributed  to 
them  in  the  cycles  of  the  Epicurean  philosophy  ;  for  we  are  able  to  demonstrate 
that  the  difiereut  epochs  of  the  history  of  the  earth  were  attended  with  corre- 
sponding changes  of  organic  structure  ;  and  that,  in  aU  these  instances  of  change, 
the  organs,  as  far  as  we  could  comprehend  their  use,  ivere  exactly  those  best 
suited  to  the  functions  of  the  being.  Hence  we  not  only  show  inteUigenee  evok- 
ing means  adapted  to  the  end  ;  but,  at  successive  times  and  periods,  producing 
a  change  of  mechanism  adapted  to  a  change  in  external  conditions.  Thus  the 
highest  geuerahzations  in  the  science  of  organic  bodies,  like  the  Newtonian  law3 
of  universal  matter,  lead  to  the  unequivocal  conviction  of  a  great  First  Cause, 
which  is  certainly  not  mechanical.  Unfettered  by  narrow  restrictions, — unchecked 
by  the  tunid  and  unworthy  fears  of  mistrustful  minds,  clinging,  in  regard  to  mere 
physical  questions,  to  behefs,  for  which  the  Author  of  all  truth  has  been  pleased 
to  substitute  knowledge. — our  science  becomes  connected  with  the  loftiest  of 
moral  speculations  ;  and  I  know  of  no  topic  more  fitting  to  the  sentiments  with 
which  I  desire  to  conclude  the  present  course.  If  I  beUevcd, — to  use  the  language 
of  a  gifted  contemporary, — that  the  imagination,  the  feelings,  the  active  intellec- 
tual powers,  bearing  on"  the  business  of  life,  and  the  highest  capacities  of  onr 
nature,  were  blunted  and  impaired  by  the  study  of  physiological  and  palteontolo- 
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^cal  phenomena,  T  sboald  then  regard  our  science  as  little  better  than  a  mora 
sepulchre,  in  which,  hke  the  strong  man,  we  were  burying  ourselves  and  those 
around  us  in  ruins  of  our  own  creating.  But  surely  we  must  all  believe  too  firmly 
in  the  immutable  attributes  of  that  Beiug,  in  whom  all  truth,  of  whatever  kind, 
finds  its  proper  resting-place,  to  think  that  the  principles  of  physical  and  moral 
truth  can  ever  be  in  lasting  collision." 


"  FOS.SIL   LIGHTNING." 

Dr.  G.  Gibb  has  coinuiunicated  to  the  Geological  Journal  a  paper 
on  "Fossil  Lightning,"  better  known  as  Fulgurites — a  term  used  by 
Inineralogists  to  designate  a  condition  resulting  from  the  lightning's 
flasli  ages  gone  by.  Professor  Owen  uses  the  expression  in  his  lec- 
tures on  fossil  birds,  when  speaking  of  the  various  modes  in  which 
the  evidence  of  evanescent  things  become  recogni.sably  preserved  m 
rock,  as  illustrated  by  meteoric  phenomena,  footprints,  soft  and 
soluble  plants,  and  animals.  Dr.  Gibb  has  discovered  examples  of 
such  bodies  en  the  surface  of  the  flagstones  which  form  our  pavements, 
in  specimens  of  rock  from  Canada,  and  in  various  otlier  places. 


reptilian  kemains. 
A  PAPER  has  been  read  to  the  British  Association  "  On  the  newly- 
discovered  Reptilian  Remains  from  tlie  neighbourhood  of  Elgin,"  by 
Professor  Huxley.  Having  received  specimens  of  sandstone  con- 
taining what  he  considered  traces  of  reptilia,  in  order  to  work  out 
the  problem  of  their  character,  he  was  put  in  communication  with 
Mr.  DufFand  the  Rev.  ISlr.  Gordon,  but  for  whose  efficient  co-opera- 
tion his  labours  must  have  been  in  vain.  He  was  fortunate  to  obtain 
specimens  containing  impressions  whicli  led  him  to  conclude  it  was  a 
reptile,  and  not  a  fish.  He  next  obtained  impressions  in  the  sand- 
stone of  what  appeared  to  have  been  once  a  bone,  resembling  the 
bony  plates  of  an  alligator,  from  which  he  came  to  the  conclusion 
that  the  reptile  was  one  of  the  crocodilian  species.  Looking  for 
further  coincidence,  he  had  received  a  fossil,  wliich  Professor 
Agassiz  had  declared  the  most  extraordinary  he  had  ever  seen ; 
■and  a  cast  taken  from  it  appeared  to  represent  the  tail  of  the  old 
reptile.  He  then  had  a  cast  taken  from  a  fossil  having  a  most 
extraordinary  cavity  in  it,  wliich  appeared  to  be  its  dorsal  vertebrae  ; 
from  another  specimen  he  got  a  piece  of  vertebra,  such  as  support 
the  hips  in  crocodiles  ;  and  he,  too,  got  a  bit  of  sandstone  having 
an  impression  of  vertebne,  with  marks  peculiarly  characteristic  of 
the  neck ;  and  to  ascertain  what  the  teeth  or  head  was  like,  they 
liad  obtained  a  piece  of  stone  with  the  impression  of  an  ujiper  jaw 
■and  a  series  of  teeth,  essentially  resembling  those  of  a  crocodile, 
and  from  these  and  other  traces  he  came  to  the  conclusion  that  it 
Jiad  been  a  crocodilian  reptile  allied  to  the  Dinosaurian  series,  but 
presenting  various  })oints  of  difierence  from  all  existing  or  fossil 
species,  and  that  the  period  of  its  existence  nmst  have  been  that 
presented  by  the  green  sandstone.  He  also  gave  an  account  of 
the  impressions  in  other  pieces  of  sandstone— which  Mr.  Gordon 
had  sent  him — indicating  another  reptile,  with  curious  palatal 
teeth,  which  in  honour  of  tlie  Rev.  Mr.  Gordon,    he   called  Ily- 
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perodapedon  Gordoni.     He  also  received  two  bits  of  rock,  one  con- 
taining a  reptilian  impression  like  a  striganolepis. 

Professor  Owen  said  no  one  could  fail  to  be  impressed  with  the  ex- 
treme minuteness  and  accuracy  with  which  Professor  Huxley  had 
examined  the  facts,  and  with  the  clearness  with  which  the  facts  had 
been  described  ;  and  still  more  with  the  accuracy  and  soundness  of 
the  deductions  which  Professor  Huxley  had  raa/ie.  The  paper  read 
afforded  very  instructive  evidence  of  the  value  of  the  law  of  correla- 
tion of  structure  ;  because,  at  the  last  meeting  of  the  British  Associa- 
tion at  Leeds,  he  had  arrived  at  the  conclusion,  from  observing  a 
portion  of  the  bone  then  exhibited,  that  these  specimens  v/ere  rep- 
tilian in  their  nature,  and  had  published  that  opinion  in  an  article  in 
the  Encydopmdla  Bi-itannlca.  He  concurred  entirely  with  the  con- 
clusions which  Professor  Huxley  had  drawn  from  a  more  complete 
view  of  those  bones.  He  now  for  the  first  time  began  to  feel  that 
the  evidence  of  the  structure  of  the  cranium  was  most  interesting, 
and  necessary  to  be  made  known  before  they  had  a  complete  and 
satisfactory  idea  of  the  nature  of  the  staganolepis. 

KEPTILIAX  EGGS. 

Professor  Buckman  has  read  to  tiie  Geological  Society,  a  paper 
"  On  a  Group  of  supposed  Reptilian  Eggs  [UolUkes  Bat/ioiiicce) 
from  the  Great  Oolite  of  Cirencester."  The  specimen  referred  to 
was  obtained  by  Mr.  Dalton  from  tlie  Harebushes  quarry  near 
Cirencester,  and  presents  evidence  of  a  compact  cluster  of  eight 
oval  bodies  (each  about  two  inches  long  and  one  inch  across)  in  a  mass 
of  oolitic  rock.  These  oval  bodies  being  equally  rounded  at  the 
ends,  and  in  this  differing  from  birds'  eggs,  the  author  thinks  that 
they  must  have  been  the  eggs  of  a  reptile.  The  egg-shells  were  very 
thin,  have  been  here  and  there  puckered  by  pressure,  and  are  more 
or  less  occupied  with  calc-spar. 


DURA  DEIT   AND   ITS  FOSSIL   FISHES. 

The  Eev.  "Dh.  Anderson  has  read  to  the  Geological  Societj',  a 
paper  "  On  the  Yellow  Sandstone  of  Dura  Den  and  its  Fossil 
Fishes."  The  author  described  the  sedimentary  strata  in  the 
vicinity  as  consisting  of  (in  ascending  order)  1.  Grey  sandstone,  the 
equivalent  of  the  Carmylie  and  Forfarshire  flagstones,  with  Cepka- 
laspis  and  Ptcvygotus.  2.  The  red  and  mottled  beds,  such  as  tliose 
of  the  Carse  of  Gowrie,  and  the  Clashbennie  zone  with  llolopiychius 
nobilissimics,  Phyllolepis  concentricus,  and  Glyptolepls  eleyans.  3. 
Conglomerates,  marls,  and  cornstone,  with  few  and  obscure  fossils. 
4.  The  Y"ellow  Sandstone,  rich  in  remains  of  Uoloptyckius  and 
other  fishes,  and  about  300  or  400  feet  in  thickness.  This  sand- 
stone is  seen  to  rest  unconformably  on  the  middle  or  Clashbennie 
series  of  the  Old  Ked  at  the  northern  opening  of  the  Den,  and  at 
the  southern  end  is  unconformably  overlaid  by  the  carboniferous 
rocks.  It  is  also  exposed  beneath  the  lower  coal-series  of  Cults, 
the  Lomonds,  Binnarty,  and  the  Cleish  Hills.  It  is  seen  also  in 
Western  Scotland  (Renfrewshire  and   Ayrshire),   and  also  in  Eer- 
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wickshire  and  elsewhere  in  the  south,  with  its  Pterichthyan  and 
Holoptychian  fossils.  In  the  author's  opinion  it  is  entirely  distinct 
from  the  "  Yellow  Sandstone"  of  the  Irish  geologists. 

At  Dura  Den  the  yellow  sandstone  in  some  spots  teems  with 
fossil  fish,  especially  in  one  thin  bed.  In  1S58  a  remarkably  fine 
Holoptychius  Andersoni  was  met  with ;  and  this,  with  many 
other  specimens,  fully  bears  out  Agassiz's  conjectures  for  completing 
the  form  and  details  of  the  fish  where  his  materials  had  been  insuf- 
ficient.   

EL?.PHAXT   EEMAIXS   AT   ILFOED. 

Mr.  a.  Bkady  has  conimunicated  to  the  British  Association,  a 
paper  on  this  discovery.  The  first  fossil  (says  Mr.  Brady)  to  which 
I  wish  to  direct  attention  is  the  tusk  of  an  enormous  jNIammoth, 
which  was  discovered  about  two  years  since.  It  was  lying  on  its 
side,  about  14  feet  below  the  present  surface  of  the  soil ;  and  I  had 
the  honour  of  inviting  Sir  Charles  Lyell,  and  other  eminent 
geologists,  to  see  it  beibre  it  was  disturbed.  It  belonged  to  an 
animal  of  the  species  £U'pkas  2^rimo[/cneiis,  and  is  identical  with  the 
Siberian  mammoth,  and,  I  believe,  with  the  one  found  in  Behring's 
Straits.  The  tusk  was  decayed  at  each  end,  the  extremities  being 
gone,  but  the  part  preserved  was  over  9  feet  long,  and  of  propor- 
tionate bulk.  Some  idea  may  be  formed  from  this  of  the  huge  size 
of  the  animal  of  which  it  formerly  formed  a  part.  It  was  very 
much  incurved,  being  so  much  bent  back  that  the  bone  was  not 
more  than  4  feet  2  or  3  inches  across  in  any  part.  Owing  to  the 
nature  of  tlie  soil,  the  whole  tusk  was  veiy  friable,  most  of  the 
gluten  of  the  ivory  being  decayed,  so  that  great  care  was  required 
in  moving  it  to  prevent  it  falling  to  pieces.  This  was  done  in  the 
usual  manner  by  the  authority  of  the  British  Museum,  to  whom,  by 
permission  of  Mr.  Curtis,  I  presented  the  fossil  :  it  was,  however,  I 
regret  to  say,  much  damaged  by  removal,  notwithstanding  the  care 
bestowed.  It  was  nearly  a  year  afterwards  before  any  more  bones 
were  found.  I  then  obtained  a  large  tibia,  and  two  molar  teeth, 
probably  belonging  to  the  same  animal,  as  they  were  not  a  great 
■way  from  the  tusk.  One  of  the  latter  was  very  large,  weighing 
about  12  lb.,  thougli,  from  long  use,  much  worn.  From  this  I  infer 
that  the  mammoth  to  wliich  it  belon^^ed  must  have  been  of  great 
age.  About  the  same  time,  I  obtained  several  bones  of  a  large 
rhinoceros.  These,  from  their  more  compact  nature,  were  less 
decayed  ;  and  the  tibia  and  one  side  of  the  jaw  were  very  perfect, 
several  teeth  being  in  situ.  The  other  half  of  the  jaw  was  smashed 
by  the  workman's  pick  before  I  saw  it ;  but  I  saved  several  teeth. 
Like  those  of  the  mammoth,  they  were  very  much  worn.  Two  of 
them  I  gave  to  the  College  of  Surgeons.  The  rhinoceros  has  been 
referred  to  the  genus  Leptorhinus.  Associated  with  these  remains 
were  some  of  the  bones  of  a  large  ox,  the  horns  and  skull  of  which 
were  very  perfect,  with  several  teeth  in  situ.  There  were  also 
turned  uji,  within  the  last  month  or  two,  some  bones  of  a  large 
ruminant,  which  I  believe  to  be  of  the  Minocero,  or  Irish  elk  ;  but  I 
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have  not  yet  been  able  to  get  them  exhibited.  About  thirty  years 
since,  the  late  Dr.  Buckland  discovered  the  bones  of  a  mammoth  in 
this  locality  ;  and  about  the  same  time  the  late  Mr.  Gibson  ob- 
tained the  beautiful  collection  of  bones  now  in  the  Royal  College  of 
Suroeons.  Associated  with  the  remains  of  those  giants  of  ancient 
days  are  the  skulls  of  Planorbis,  Mico,  Cyclon,  Paludina,  &c.  And 
there  are  now  living  in  the  Hoden,  an<l  otlier  tributary  brooks  in  the 
neighbourhood,  the  Lineal  descendants  of  these  fossils,  the  ancestors 
of  which  enjoyed  the  same  sunshine  as  the  mammoth  and 
rhinoceros,  the  aristocracy  of  those  days.  We  boast  not  of  the 
primary  rocks  of  Scotland,  but  we  have  amongst  us,  living  on 
the  same  estate  as  their  ancestors,  the  humble  Paludina,  Pla- 
norbis, &c.  They  are  interesting,  for  they  form,  as  it  were,  the 
link  between  the  past  and  the  present  order  of  things. 

Sir  Charles  Lyell  expressed  his  opinion  of  the  veiy  interesting 
nature  of  this  paper,  showing,  as  it  did,  how  near  to  the  existence 
of  man  on  earth  those  huge  creatures  lived  ;  the  vegetation  of  their 
time  being  such  as  we  are  acquainteil  with.  He  did  not  by  any 
means  suggest  that  they  were  contemporaneous  with  man,  and  they 
must  disabuse  their  minds  of  the  opinion  that  anything  said  or 
published  by  the  geologists  was  calculated  to  destroy  any  rational 
belief.  They  did  not  and  could  not  assert — because  they  had  na 
evidence — that  man  lived  15,000  or  20,000  years  ago;  but  they 
produced  evidence  to  show  that  those  creatures  lived  nearer  to  our 
own  time  than  had  been  supposed  ;  whetlier  at  the  exact  chronology 
of  6000  years,  or  thereby,  is  a  matter  of  indifference. 

PRESERVATION-   OF   FOOTPfilNTS   ON  THE   SEA-SHORE. 

Mr.  Alexander  Buyson,  in  a  paper  communicated  to  the  Royal 
Society,  remarks  that  the  impressions  of  the  feet  of  birds  and  mol- 
luscs on  wet  sand  were  liable  to  be  effaced  by  the  return  of  the 
tide  ;  and  that  their  preservation  was  owing  to  dry  sand  blown  into 
the  depressions  from  the  shore,  and  again  covered  by  a  layer  of 
moist  sand  or  mud  by  the  return  of  the  tide.  In  regard  to  tracks  left 
by  gasterapodous  molluscs,  he  stated  that  great  caution  was  necessary 
to  distinguish  them  from  those  left  by  Nereids  ;  and  instanced  the 
case  of  a  foot-track  of  a  common  whelk  resembling  tlie  marks  made 
by  the  Crossopodia  on  the  Silurian  slates.  When  the  track  of  the 
whelk  is  filled  up  by  the  dry  sand  blown  into  the  depression  in  the 
line  of  progress,  no  difficulty  is  felt  in  recognising  it  as  the  track  of 
a  gasteropod  ;  but  should  the  wind  blow  at  right  angles  to  the  track 
of  the  mollusc,  a  series  of  setae-like  markings  will  be  observed  to 
leeward,  caused  by  the  dry  sand  adhering  to  the  moist.  In  this 
instance,  a  geologist  would  naturally  assign  the  markings  to  the 
'wa^TQsaion  oi  Graptolites  priodon,  or  sag  iff  at  us  ;  and  if  the  wind  sud- 
denly shifted  to  the  opposite  direction,  another  series  of  setfe  would 
be  found  on  the  other  side  of  the  mollusc's  track,  and  the  observer 
would  at  once  pronounce  the  marks  due  to  a  gigantic  Crossopodia, 
or  fringe-footed  Annelide. 

The  author  also  stated,  that  the  so-called  rain-marks  found   oa 
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sandstone  and  Silurian  slates  were  formed  by  Crustacea,  and  tbat 
the  cusps  which  geologists  had  supposed  were  the  evidence  of  the 
force  and  direction  of  the  wind  during  the  shower,  were  produced 
by  the  wind  blowing  dry  sand  from  the  shore,  and  causing  a  raised 
barrier  to  leeward  of  the  depression,  where  there  was  more  moisture, 
and  consequently  more  adhesion  of  the  sand. — Edinburgh  New 
Philos.  Journal,  No.  20.  

SUPPOSED   ANTIQDITT   OF   THE   HUMAN   RACE.— FLINT    IMPLEMENTS 
IN   THE    DRIFT. 

In  the  Ycar-hooJc  of  Facts,  1859,  page  256,  we  detailed  the 
researches  of  Mr.  Leonard  Horner  in  the  sedimentary  deposits  of 
the  Kile  in  Egypt,  which  Baron  Bunsen  has  adopted  as  a  grand 
proof  that  man  has  existed  on  this  earth  for  20,000  years!  To 
expose  this  sceptical  fallacy,  it  will  be  necessary  to  repeat  a  portion 
of  Mr.  Horner's  inferences.  His  excavations  were  made  at  the  base 
of  the  statue  of  Barneses  II.,  at  ]\lehahenny,  on  the  site  of  ancient 
Memphis.  He  found  an  accumulation  of  9  feet  4  inches  of  Nile  mud 
■upon  it,  and  assuming  "the  middle  of  the  reign  of  this  Pharaoh  to 
be  about  18G0  B.C.,  and  adding  to  this  1S54  (the  date  of  Mr.  H.'s 
excavation),  we  have  3215  years  for  the  accumulation  of  9  feet 
4  inches  of  sediment,  and  the  mean  rate  of  increase  will  be  3  j  inches 
per  century  or  thereabouts."  From  thence  Mr.  Horner  proceeded 
downwards  with  a  borer,  and  "at  a  depth  of  39  feet  from  the  surface 
of  the  ground,  the  borer  brought  up  a  fragment  of  pottery."  He 
triumphantly  adds,  "  this  bit  of  pot  must  be  held  to  be  a  record  of 
the  existence  of  man  upon  earth  13,371  years  before  1854,  if  there 
be  no  fallacy  in  my  reckoning."  Unfortunately  for  Mr.  Horner 
there  is  a  fallacy  in  his  reckoning,  and  a  very  obvious  one  ;  and 
moreover,  one  which  no  man  living  would  have  had  a  sharper  eye 
to  detect  than  the  Baron  Bunsen,  liad  the  result  been  against  his 
theory  instead  of  iu  its  favour.  The  statue  at  Mehahenny  was 
originally  one  of  four  caryatides  supporting  the  entrance  front  to  the 
temple  Phtha,  which,  like  all  other  Egyptian  temples,  was  built  on  a 
mound  sufficiently  elevated  to  jjrevent  its  ever  being  overflowed  by 
the  annual  rise  of  the  Kile.  This  mound  must  have  subsided  in  the 
earthquake  which  overthrew  the  statue.  When  this  took  place  we 
Jiave  no  certain  record  :  earthquakes  are  by  no  means  uncommon  in 
Egypt.  We  know,  however,  for  certain  that  this  statue  was  upright 
and  uninjured  only  six  centuries  ago,  for  it  is  expressly  and  un- 
mistakeably  described  amongst  the  wonders  of  Memphis  by  the 
Arab  historian  Abdallatiff,  who  visited  its  ruins  at  that  time,  and 
has  left  us  an  account  of  them.  Mr.  Horner's  9  feet  4  inches  of  sedi- 
ment has  therefore  unquestionably  accumulated  in  less  than  six 
centuries  instead  of  more  than  thirty.  This  egregious  blunder  is  the 
pied  u-pon  which  Mr.  Horner  makes  his  subsequent  calculations,  and 
these  constitute  the  main  prop  and  pillar  of  the  Baron  Bu;isen's 
assertion  that  man  has  been  upon  the  earth  for  20,000  years. — 
(From  a  letter  by  Mr.  William  Osburn,  author  of  the  Monumental 
JUstorij  of  Egypt,  in  the  Literary  Gazette.) 
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Mr.  Sbarpe  has  also  pointed  out  what  he  considers  a  fallacy  in  Mr. 
Horner's  reckoning :  he  argues  that  the  surface  of  the  ground  has 
risen  at  the  mean  rate  of  three  inches  and  a  half  in  a  century — not 
taking  into  account  the  probability,  amounting  almost  to  a  certainty, 
that  during  the  first  two  thousand  years,  while  the  city  was  standing, 
the  embankments  would  have  prevented  any  mud  whatever  from 
being  deposited  there.  Mr.  Sharpe  argues  from  Mr.  Horner's 
facts  that  the  rise  of  the  soil  at  that  spot  had  more  probably  been 
four  times  as  rapid  as  Mr.  Horner  supposed — that  it  had  all  taken 
place  during  the  last  eight  hundred  years — and  that  no  inundation 
whatever,  and  consequently  no  deposit,  had  been  allowed  to  reach 
the  foot  of  the  statue  till  Memphis  had  ceased  to  be  an  inhabited 
city  one  or  two  centuries  after  the  building  of  Cairo. 

Eefore  us  are  eighteen  letters  upon  this  very  interesting  inquiry, 
which  have  been  addressed  to  the  public  journals  ;  and  papers  which 
have  been  read  to  the  Society  of  Antiquaries,  the  Royal  Society,  the 
Geological  Society,  &c.  As  these  communications  are  in  some 
cases  lengthy,  and  in  others  mixed  up  with  controversial  proof  and 
denial,  refutation  and  disclaimer,  they  would  occupy  much  more 
space  than  our  Year-book  allows  ;  and  we  prefer  to  quote  the  fol- 
lowing lucid  summary  of  the  subject  by  Sir  Charles  Lyell. 

No  subject  (says  Sir  Charles)  has  lately  excited  more  curiosity 
and  general  interest  among  geologists  and  the  public  than  the 
question  of  the  antiquity  of  the  human  race ;  whether  or  no  we 
have  sufficient  evidence  to  prove  the  former  co-existence  of  Man 
with  certain  extinct  mammalia,  in  caves  or  in  the  superficial 
deposits  commonly  called  drift  or  "diluvium."  For  the  last  quarter 
of  a  century,  the  occasional  occurrence,  in  various  parts  of  Europe, 
of  the  bones  of  man  or  the  works  of  his  hands,  in  cave-breccias 
and  stalactites  associated  with  the  remains  of  the  extinct  hyasna, 
bear,  elephant,  or  rhinoceros,  have  given  rise  to  a  suspicion  that 
the  date  of  man  must  be  carried  further  back  than  we  had  here- 
tofore imagined.  On  the  other  hand,  extreme  reluctance  was  natu- 
rally felt  on  the  part  of  scientific  reasoners  to  admit  the  validity 
of  such  evidence,  seeing  that  so  many  caves  have  been  inhabited  by 
a  succession  of  tenants,  and  have  been  selected  by  man  as  a  place 
not  only  of  domicile,  but  of  sepulture,  while  some  caves  have  also 
served  as  the  channels  through  which  the  waters  of  flooded  rivers 
have  flowed,  so  that  the  remains  of  living  beings  which  have  peopled 
the  district  at  more  than  one  era,  may  have  sul)sequently  been 
mingled  in  such  caverns  and  confounded  together  in  one  and  the 
same  deposit. 

The  facts,  however,  recently  brought  to  light  during  the  systematic 
investigation,  as  reported  on  by  Falconer,  of  the  Brixham  Cave, 
must,  I  think,  have  prepared  you  to  admit  that  scepticism  in  regard 
to  the  cave-evidence  in  favour  of  the  antiquity  of  man  had  previously 
been  pushed  to  an  extreme.  To  escape  from  what  I  now  consider 
was  a  legitimate  deduction  from  the  facts  already  accumulated,  we 
were  obliged  to  resort  to  hypotheses  requiring  great  changes  in  the 
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relative  levels  and  drainage  of  valleys,  and,  in  sbort,  the  whole 
physical  geography  of  the  respective  regions  wliere  the  caves  are 
situated — clianges  tbat  would  alone  imply  a  remote  antiquity  for  the 
human  fossil  remains,  and  make  it  probable  that  man  was  old  enough 
to  have  co-existed,  at  least,  with  the  Siberian  mammoth.  But,  in 
the  course  of  the  last  fifteen  years,  another  class  of  proofs  has  been 
advanced  in  France  in  confirmation  of  man's  antiquity,  into  two  of 
which  I  have  personally  examined  in  the  course  of  the  present  sum- 
mer, and  to  which  I  shall  now  briefly  advert.  First,  so  long  ago  as 
the  year  1844,  M.  Aymard,  an  eminent  palteontologist  and  antiquary, 
pubhshed  an  account  of  the  discovery  in  the  volcanic  disftricl  of 
Central  France,  of  portions  of  two  human  skeletons  (tlie  skulls,  teeth, 
and  bones),  imbedded  in  a  volcanic  breccia,  found  in  the  mountain  of 
Denise,  in  the  environs  of  Le  Puy  eu  Velay,  a  breccia  anterior  in 
date  to  one,  at  least,  of  the  latest  eruptions  of  that  volcanic  moun- 
tain. On  tlje  opposite  side  of  the  same  hill,  the  remains  of  a  large 
number  of  mammalia,  most  of  them  of  extinct  species,  have  been 
detected  iu  tufaceous  strata,  believed,  and  I  think  correctly,  to  be  of 
the  same  age.  The  authenticity  of  the  human  fossils  was  from  the 
first  disputed  by  several  geologists,  but  admitted  by  the  majority  of 
those  who  visited  Le  Puy,  and  saw,  with  their  own  eyes,  the  original 
specimen  now  in  the  museum  of  that  town.  Among  others,  M. 
Pictet,  so  well  known  to  you  by  his  excellent  work  on  Palfsontology, 
declared,  after  his  visit  to  the  spot,  his  adhesion  to  the  opinions  pre- 
viousl}-  expressed  by  Aymard.  My  friend,  Mr.  Scrope,  in  the  second 
edition  of  his  Volcanoes  of  Central  France,  lately  published,  also 
adopted  the  same  conclusion  ;  although,  after  accompanying  me  this 
year  to  Le  Puy,  he  has  seen  reason  to  modify  his  views. 

The  result  of  our  joint  examination — which  I  believe  essentially 
coincides  with  that  arrived  at  by  MM.  Hi^bert  and  Lartet,  names 
■well  known  to  science,  who  have  also  this  year  gone  into  this  inquiry 
on  the  spot,  may  thus  be  stated.  We  are  by  no  means  prepared  to 
maintain  that  the  specimen  in  the  museum  at  Le  Puy  (which  nn- 
fortunately  was  never  seen  in  situ  by  any  scientific  observer)  is  a 
fabrication.  On  the  contrary,  we  incline  to  believe  that  the  human 
fossils  in  this  and  some  other  specimens  from  the  same  hill,  were 
really  imbedded  by  natural  causes  in  their  present  matrix.  But  the 
rock  in  which  they  are  entombed  consists  of  two  parts,  one  of  which 
is  a  compact,  and  for  the  most  part  thinly  laminated  stone,  into 
which  none  of  the  human  bones  penetrate  ;  the  other  containing  the 
bones  is  a  lighter  and  much  more  porous  stone,  without  lamination, 
to  which  we  could  find  nothing  similar  in  the  mountain  of  Denise, 
although  both  M.  Hebert  and  1  made  several  excavations  on  the 
alleged  site  of  the  fossils.  M.  Hebert  therefore  suggested  to  me 
that  this  more  porous  stone,  which  resembles  in  colour  and  mineral 
composition,  though  not  in  structure,  parts  of  the  genuine  old 
breccia  of  Denise,  may  be  made  up  of  the  older  rock  broken  up  and 
afterwards  re-deposited,  or  as  the  French  say,  remanc,  and  therefore 
of  much  newer  date,  an  hypothesis  which  well  deserves  consideration ; 
but  I  feel  that  we  are  at  present  so  ignorant  of  the  precise  cir- 


GEOLOGY  AND  MIXEllALOGY.  2oO 

cumstances  and  position  under  which  these  celebrated  human  fossils 
weve  fouud,  that  I  ought  not  to  waste  time  in  speculating  on  their 
probable  mode  of  interment  ;  but  simply  state  that,  ia  my  opinion, 
they  afford  no  demonstration  of  man  having  witnessed  the  last 
volcanic  eruptions  of  Central  France.  The  skulls,  accorduig  to  the 
judgment  of  the  most  competent  osteologists  who  have  yet  seen  them, 
do  not  seem  to  depart  in  a  marked  manner  from  the  modern  Euro- 
pean, or  Caucasian  type,  and  the  human  bones  are  in  a  fresher  state 
than  those  of  the  Elepkas  meridionalis  and  other  quadrupeds  found  in 
any  breccia  of  Denise  which  can  be  referred  to  the  period  even  of 
the  latest  volcanic  eruptions. 

But,  while  I  have  thus  failed  to  obtp.in  satisfactory  evidence  in 
favour  of  the  remote  origin  assigned  to  the  human  fossils  of  Le 
Puy,  I  am  fully  prepared  to  corroborate  the  conclusions  wliich  have 
been  recently  laid  before  the  Royal  Society  by  Mr.  Prestwich,  in 
regard  to  the  age  of  th  e  flin  t  implemen  ts  associated  in  undisturbed  gravel, 
in  the  north  of  France,  with  the  bones  of  elephants,  at  AbbeviUe  and 
Amiens.  These  were  first  noticed  at  Abbeville,  and  their  true 
geological  position  assigned  to  them  by  M.  Boucher  de  Perthes,  in 
1849,  in  his  Anliquites  Celtiques,  while  those  of  Amiens  were  after- 
wards described  in  1855,  by  the  late  Dr.  Rigollot.  For  a  clear 
statement  of  the  facts,  I  may  refer  you  to  the  abstract  of  Mr. 
Prestwich's  Memoir,  in  the  proceedings  of  the  Royal  Society  for 
1859,  and  have  only  to  add  that  I  have  myself  obtained  abundance 
of  Flint  Implements  (some  of  which  are  laid  upon  the  table)  during 
a  short  visit  to  Amiens  and  Abbeville.  Two  of  the  worked  flints  of 
Amiens  were  discovered  in  the  gravel-pits  of  St.  Acheul— one  at  the 
depth  of  10  and  the  other  of  17  feet  below  the  surface,  at  the  time 
of  my  visit ;  and  M.  Georges  Pouchet,  of  Rouen,  autlior  of  a  work 
on  the  Races  of  Man,  who  has  since  visited  the  spot,  has  extracted 
with  his  own  hands  one  of  these  implements,  as  Messrs.  Prestwich 
and  Flower  had  done  before  him.  The  stratified  gravel  resting  im- 
mediately on  the  chalk  in  which  these  rudely-fashioned  instruments 
are  buried,  belongs  to  the  post- pliocene  period,  all  the  freshwater  and 
land  shells  which  accompany  them  being  of  existing  species.  The 
great  number  of  the  fossil  instruments  which  have  been  likened  to 
hatchets,  spear- heads,  and  wedges,  is  truly  wonderful.  More  than 
a  thousand  of  them  have  already  been  met  with  in  the  last  ten  years, 
in  the  valley  of  the  Somme,  in  an  area  15  miles  in  length.  I  infer  that 
a  tribe  of  savages,  to  whom  the  use  of  iron  was  unknown,  made  a 
long  sojourn  in  this  region  ;  and  I  am  reminded  of  a  large  Indian 
mound,  which  I  saw  in  St.  Simond's  Island,  in  Georgia — a  mound 
ten  acres  in  area,  and  having  an  average  height  of  five  feet,  chiefly 
composed  of  cast-away  oyster-shells,  throughout  which  arrow-heads, 
stone-axes,  and  Indian  pottery  are  dispersed.  If  the  neighbouring 
river,  the  Alatamaha,^or  the  sea  which  is  at  hand,  should  invade, 
sweep  away,  and  stratify  the  contents  of  this  mound,  it  might  pro- 
duce a  very  analogous  accumulation  of  human  implements,  unmixed, 
perhaps,  with  human  bones.  Although  the  accompanying  shells  are 
of  living    species,   I  believe    the    antiquity  of    the    Abbeville  and 
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Amiens  flint  instruments  to  be  great  indeed,  if  compared  to  the 
times  of  history  or  tradition.  I  consider  the  gj-avel  to  be  of  fluvia- 
tile  origin  ;  but  I  could  detect  nothing  in  the  structure  of  its 
several  parts  indicating  cataclysnial  action — nothing  that  might 
not  be  due  to  sucli  river-floods  as  we  have  \Yitnessed  in  Scotland 
during  the  last  half-century.  It  must  have  required  a  long  period 
for  the  wearing  down  of  the  chalk  which  suppilied  the  broken  flints 
for  the  formation  of  so  much  gravel  at  various  heights,  sometimes 
100  feet  above  the  present  level  of  the  Somme,  for  the  deposition  of 
fine  sediment,  including  entire  shells,  both  terrestrial  and  aquatic, 
and  also  for  the  denudation  which  the  entire  mass  of  stratified  drift 
has  undergone,  portions  having  been  swept  away,  so  that  what 
remains  of  it  ofien  tei-minates  abruptly  in  old  river  cliSs,  besides 
being  covered  by  a  newer  unstratified  drift.  To  explain  these  changes, 
I  should  infer  considerable  oscillations  in  the  level  of  the  land  in  that 
part  of  France—slow  movements  of  upheaval  and  subsidence,  derang- 
ing but  not  wholly  displacing  the  course  of  the  ancient  rivers. 
Lastly,  the  disappearance  of  the  elephant,  rhinoceros,  and  other 
genera  of  quadrupeds  now  foreign  to  Europe,  implies,  in  like  manner, 
a  vast  lapse  of  ages,  separating  the  era  in  which  the  fossil  imple- 
ments were  framed  and  that  of  the  invasion  of  Gaul  by  the  Eomans. 
It  may,  however  be  interesting  and  useful  to  those  who  wish  to 
follow  the  controversy,  first  to  enumeratti  the  papers  just  refeired 
to,  and  glance  at  their  salient  points  : — 

1.  Mr.  Prcstwicli's  paper  read  to  tbe  Eoval  Society,  May  26th,  and  reported  ia 
the  "  Proceediugs."  The  author  coufines  himself  to  the  corrolxiratiou  of  the 
facts : — 

That  the  flint-implements  are  the  work  of  man. 

That  they  were  found  in  undisturbed  ground. 

That  they  are  associated  with  the  remisins  of  extinct  Mammalia. 

That  the  period  was  a  late  geological  one,  and  anterior  to  the  surface  assuming 
its  present  outline,  so  far  as  some  of  its  minor  features  are  concerned. 

He  does  not,  however,  consider  that  the  facts,  as  they  at  present  stand,  of 
necessity  carry  back  Man  in  past  time  more  than  they  bring  for«ard  the  great 
extinct  Mammals  towards  our  own  time,  the  evidence  having  reference  only  to 
relative,  and  not  to  absolute  time  ;  and  he  is  of  opinion  that  many  of  the  later 
geological  changes  may  have  been  sudden  or  of  shorter  duration  than  generally 
considered.  In  fact,  from  the  evidence  here  exhibited,  and  from  all  that  he 
knows  regarding  drift  phenomena  generally,  the  author  sees  no  reason  against 
the  conclusion  that  this  period  of  Man  and  the  extinct  Mammals — supposing 
their  contemporaneity  to  be  proved— was  brought  to  a  sudden  end  by  a  tempo- 
rary inundation  of  the  land  ;  on  the  contrary,  he  sees  much  to  support  such  a 
view  on  purely  geological  considerations. 

2.  A  Letter  from  Mr.  John  Evans,  F.S.A.  and  F.G.S.,  regarding  these  imple- 
ments from  an  antiquarian  rather  than  a  geological  point  of  view,  and  dividing 
them  into  three  classes  :— 

Flint  flakes— arrow-heads  or  knives. 

Pointed  weapons  truncated  at  one  end,  and  probably  lance  or  spear  heads. 

Oval  or  almond-shaped  implements  with  a  cutting  edge  all  round,  possibly  used 
as  sling-atones  or  as  axes. 

Mr.  Evans  points  out  that  in  form  and  workmanship  those  of  the  two  last 
classes  diilered  essentially  from  the  implements  of  the  so-called  Celtic  period, 
which  are  usually  more  or  less  ground  and  polished,  and  cut  at  the  wide  and  not 
the  narrow  end  ;  and  that,  had  they  been  found  under  any  circumstances,  they 
must  have  been  regarded  as  the  work  of  some  other  race  than  the  Celts  or  known 
aljoriginal  tribes.  He  fully  concurs  wiih  Mr.  Preetwich,  that  the  beds  of  drift  in. 
which  they  were  found  were  entirely  undisturbed. 
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3.  "  Observations  on  the  Discovery  in  various  Localities  of  the  Remains  of 
Human  Art  mixed  with  the  Bones  of  Kstinct  Races  of  Animals,"  read  to  the 
Roj'al  Society  by  Mr.  Charles  Babbage,  M.A. 

Mr.  Babbage's  explanations  chiefly  relate  to  the  caves  in  Sicily  visited  by  Dr. 
Falconer,  and  are  illustrated  with  diagrams.  Jlr.  Babbage,  in  conclusion,  ob- 
serves that  the  remains  of  human  art  being  found  imbedded  with  bones  of  ex- 
tinct races  of  animals  in  deposits  of  ancient  gravel,  admitting  the  existence 
of  those  animals  to  have  been  contemporaneous  with  the  original  distribution  of 
the  gravel,  it  by  no  means  certainly  follows  that  the  race  of  man  was  coeval  with 
them.  For  the  remains  of  man  and  his  rude  arts  might  occur  on  the  surface  of 
that  gravel  long  ages  after  the  extinction  of  those  races  of  animals.  Several 
causes  might  produce  their  mixture ; — a.  A  vast  lake  bursting  its  barriers  by 
erosion,  or  by  an  earthquake,  might  carry  before  it  in  its  impetuous  course  the 
superficial  remains  of  man,  mixed  up  with  gravel  containing  the  bones  of  the 
extinct  races  of  animals,  and  deposit  them  over  a  large  area  of  land  at  a  lower 
level,    b.  The  change  of  the  course  of  a  river,  or  of  a  branch  of  its  delta,  might 

Produce  the  same  ndxture  of  the  remains  of  two  distLuct  and  far  distant  ages, 
t  might,  by  the  clearing  out  of  its  new  channel,  carry  ofi'  the  gravel  and  the 
remains  of  extinct  animals,  and  deposit  them,  mixed  up  with  specimens  of  human 
art,  on  spots  which,  after  a  few  centuries,  might  again  reappear  as  dry  laud. 
c.  A  narrow  pass,  the  outlet  of  a  stream  of  water,  might  be  stopped  up 'by  the 
avalanches  falling  from  a  glacier  after  a  severe  winter ;  and  the  lake  formed  by 
the  stream  might  thus  periodically  rise,  until  the  pressure  broke  through  the 
barrier.  </.  Amongst  the  phenomena  occurring  during  earthquakes,  it  has  been 
observed  that  large  cracks  have  suddenly  opened  and  as  suddenly  closed,  either 
immediately  or  shortly  after.  During  these  momentary  or  temjjorary  openings, 
the  remains  of  the  arts  of  man,  and  even  man  himself,  may  have  di'opped  into  the 
chasm.  Under  such  circumstauces,  remains  of  man  and  his  arts  might  occur  iu 
formations  of  any  date. 

Mr.  Babbage  is  satisfied  that  the  flint-instruments  have  been  worked  by  human 
hands,  from  his  examination,  many  years  ago,  of  tlie  mode  of  making  gun-flints. 
Mr.  Babbage  attaches  much  importance  to  Dr.  Falconer  finding  most  of  the 
bones  belonging  to  the  hippopotamus,  and  those  in  enormous  numbers,  upon 
■which  he  Ibunds  two  conjectures,  one  dependent  on  the  subsidence  of  the  land, 
the  other  upon  the  rising  of  the  waters.  Mr.  Babbage  says  : — The  conclu- 
sion to  wliich  these  remarks  lead,  is  that  whilst  we  ought  "to  be  quite  pre- 
pared to  examine  any  evidence  which  tends  to  prove  the  great  antiquity  of 
our  race,  yet  that  if  the  facts  adduced  can  be  explained  and  accounted  for  by  the 
operation  of  a  few  simple  and  natural  causes,  it  is  unphilosoijhical  to  infer  the  co- 
existence of  man  with  those  races  of  extinct  animals. 

4.  The  paper  by  Mr.  Evans,  of  IS'ash  Mills,  read  to  the  Society  of  Antiquaries 
on  June  2nd,  detailing  facts  which  prove,  abnost  beyond  controversy,  the  smiulta- 
neous  deposition  of  instruments  worked  by  the  hand  of  man,  witli  bones  of  the 
extinct  mammaUa  in  the  drift  of  the  Postpliocene  period.  Whether  the  age  of 
man's  existence  upon  the  earth  is  to  be  carried  back  far  beyond  even  Egyptian 
or  Chinese  chronology,  or  that  of  the  extinct  elephant,  rhinoceros,  and  other 
animals  brought  down  nearer  to  the  present  time  than  has  commonly  been 
allowed,  must  remain  a  matter  for  conjecture.  Thus  much  appears  nearlv  indis- 
putable : — That  at  a  remote  period,  possibly  before  the  separation  of  England 
from  the  Continent,  this  portion  of  the  globe  was  densely  peopled  by  man  ;  that 
implements,  the  work  of  his  hands,  were  caught  up  together  with  the  bones  of 
the  extinct  mammalia,  by  the  rush  of  water  through  whose  agency  the  gravel 
beds  were  formed  ;  that  above  this  gravel,  in  comparatively  tranquil  fresh  water, 
thick  beds  of  sand  and  loam  were  deposited,  full  of  the  delicate  shells  of  fresh- 
water mollusca  ;  and  that  where  all  this  took  place,  now  forms  table-land  on  the 
summit  of  hiUs  nearly  200  feet  above  the  level  of  the  sea,  in  a  country  whose  land 
is  now  stationary,  and  the  face  of  which  has  remained  unaltered  during  the  whole 
period  which  history  or  tradition  embraces.  In  conclusion,  Mr.  Evans  suggested 
a  careful  examination  of  all  beds  of  drift  in  which  elephant  remains  had  been 
found,  with  a  view  of  ascertaining  the  co-existence  with  them  of  these  flint-imple- 
ments, and  still  further  iUustratiug  their  history. 

5.  A  Letter  in  the  Athenwum,  No.  1651,  from  Mr.  Thomas  Wright,  the  eminent 
antiquary,  who  considers  the  great  number  of  these  implements  foimd  together 

li 
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as  against  the  conclusions  of  Mr.Prestwich  and  llr.  Evans ;  nor  does  Mr.  "Wright 
believe  these  so-called  flint  implements  to  be  the  work  of  men's  bands  :  they  do 
not  at  all  resemble  the  flint  implements  ascribed  to  the  Celtic  period,  and  their 
forms  might  have  been  produced  naturally  by  a  violent  and  continued  gyratory 
motion,  "perhaps  in  water,  in  which  they  were  Uable  to  be  struck  by  other  bodies 
in  the  same  movement :  agencies  have,  no  doubt,  been  at  work,  both  during  and 
since  the  geological  period,  of  which  we  are  ignorant. 

6.  A  letter  from  Mr.  R.  Cull,  in  the  AHienrFiim,  No.  1652,  who  says :—"  If 
geologists  indorse  the  reported  opinion  of  Mr.  Prcstwich,  they  wiU  have  to  show- 
how  it  is  that  no  osseous  remains  of  mankind  are  found,  while  his  works  of  art 
abound  in  the  drift.  It  appears  easier  to  believe  that  these  flints  are  not  fashioned 
by  art,  than  to  believe  that  they  are,  with  the  antiquarian  geological  difficulties 
connected  with  it." 

7.  Mr.  Evans's  reply  to  Mr.  Wright  (AtheiKFum,  No.  1652),  maintaining  the 
flint-implements  to  be  the  work  of  men's  hands,  from  their  uniformity  of  shape, 
correct  outline,  and  sharp  cutting  edges  and  points;  adding,  that  they  do  not 
occur  in  equiil  abundance  throughout  the  particular  formation  of  drift  "in  which 
they  have  been  found. 

8.  A  letter  from  Mr.  A.  C.  Eamsay,  contending  that' these  flint-hatchets  are  a» 
clearly  works  of  art  as  any  Sheffield  thwittle,  and  coidd  not  have  been  produced 
by  the  action  of  running  water,  or  waves  on  a  beach,  which  remove  not  give 
asperities.  Their  position  in  the  drift  is  tesiified  by  various  index^endent  officers, 
Prench  and  English.  (See  Athensum,  No.  1G56.) 

9.  In  Dr.  Anderson's  paper,  read  to  the  British  Associntion,  the  skulls  of 
Amiens  and  Abbeville,  the  remains  in  the  caverns  of  Torquay,  and  those  in  Sicily, 
the  flint  weapons  in  veined  hmestone  in  Cautire,  and  the  arrow-heads  with 
elephant  reinains  in  Suffolk,  were  successively  brought  under  review — ^the  solution 
of  all  these  given  by  Dr.  Anderson  being,  that  from  the  action  of  petrifying  springs 
the  subsidence  of  tracts  of  country,  the  falling-in  of  the  roofs  of  caverns,  the 
undermining  of  cliiis  and  headlands,  the  superficial  soil  is  incrusted  or  buried 
beneatb  the  strata  on  which  it  was  originally  superimposed.  He  saw  no  evidence 
deducible  from  the  superflcial  drifts  to  warrant  a  departure  from  the  usually 
accepted  data  of  man's  very  recent  introduction  upon  the  earth. 

10.  Mr.  Wickham  Flower's  "  Observations  on  a  flint-implement  recently  dis- 
covered in  a  bed  of  gravel  at  St.  Acheul,  near  Amiens,"  read  to  the  Geological 
Society.  The  alight  elevation  of  the  chalk  at  St.  Acheul  is  composed  of 
water-worn  chalk-flints,  and  is  about  10  feet  thick  ;  above  it  is  a  thin  band  of  sand, 
surmounted  by  sandy  beds  (3  feet  6  in.),  and  brick-earth  (11  feet  9  in.).  In  the 
gravel  the  remains  of  elephant,  horse,  and  deer  have  been  found,  with  land  and 
fresh-water  shells  of  recent  species.  '  From  the  gravel  Mr.  Flower  dug  out  a  flint- 
implement,  .shaped  like  a  spear-head,  at  about  18  inches  from  the  face  of  the  pit, 
and  16  feet  from  the  surface  of  the  ground.  Mr.  Flower  in  this  communication 
pointed  out  evidences  to  prove  that  tliis  and  many  other  similar  flint-implements 
obtained  from  the  same  gravel  were  really  the  result  of  human  manufacture,  at  a 
time  previous  to  the  deposition  of  the  gravel  in  its  present  place.  Mr.  Flower's 
visit  to  St.  Acheul  was  made  in  company  with  Messrs.  Prestwich,  Godwin- Austen, 
and  Mylne,  with  a  view  to  verify  the  discoveries  made  respecting  the  occurrence 
of  flint-implements  in  the  gravels  and  peat  of  the  Somme  Valley  by  M.  Boucher 
de  Perthes  of  Amiens.  A  large  collection  of  osseous  remains  and  ffint-objects 
from  the  Grotto  di  Maccagnone,  and  others  from  San  Ciro,  were  exhibited  ;  also 
specimens  of  flint-objects  from  Brixham  Cave,  the  gravel  of  Amiens,  &c.,  and  a 
series  of  flint-implements  from  Arabia,  North  America,  Mexico,  &c. 

11.  Dr.  Falconer's  paper  on  some  caves  near  Palermo,  showing  that  water  had 
something  to  do  with  forming  these  flints,  is  evident  by  the  soil,  or  "  cave-earth" 
in  which  they  were  buried.  "  Slightly-inclined  planes  of  pliocene  deposits" 
stretch  outside  towards  the  sea,  upon  which  the  contents  of  ths  caves  seem  to 
have  been  emptied  to  a  great  extent,  and  the  "  bone  breccia"  still  remains. 

12.  Professor  Henslow's  letter  to  the  Atlie>i(BHm,  No.  1673,  describing  his  visit 
to  the  celt-producing  brick-pit  at  Hoxne,  Suffolk  :  he  supposed  there  must  have 
been  a  muuufactory  of  celts  from  flints,  quarried  from  the  gravel  found  about 
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this  spot,  and  thftt  many  angular  fragments  scattered  about  the  pit  were  drifts 
from  flints  employed  in  the  manufactory.  Mr.  Henslow  has  no  doubt  of  tho 
Home  celts  bt'lng  artificial;  but  he  could  not  meet  with  any  evidence  that  in- 
clined ham  to  beheve  these  celts  to  be  coeral  with  the  pleistocene  remains  ob- 
tained from  the  brick-earth  bed. 

13.  Dr.  Ogden's  Letter  to  tho  AfJienteum,  No.  1671,  in  which  he  maintains 
that  these  flints  do  not  in  form  resemble  anything  which  Art  had  ever  beeo 
known  lo  make  ;  and  their  forms  he  attributes  to  the  protracted  chemistry  of 
geology  :  as  he  adds  : — "  Considering  how  extremely  little  is  known  about  the 
original  formation  of  flints, — what  solvent  brought  the  silicic  acid  to  its  nidus  ia 
the  chalk,— what  obstacle  there  seized  and  retained  it, — what  crystallization  it 
obeyed,  sometimes  furnishing  the  most  beautiful  and  delicate  impressions,  but 
geuerally  the  most  uncouth,  tuberose  forms, — I  feel  more  inclined  to  think  that 
some  flints,  when  subjected  to  the  dissecting  agency  of  corrosive  liquids,  under 
many  complex  circumstances  and  during  incalculable  time,  may  naturally  yield 
such"  forms." 

1-1.  Mr.  VVickham  Flower's  Letter  to  the  Times,  Nov.  18,  detailing  his  visit  io 
Amiens  and  Abbeville,  satisfying  him  of  the  accuracy  of  Mr.  Prestwich's  con- 
clusions, describing  tho  implements  as  the  products  of  human  labour  and  skill, 
nearly  as  sharp  and  clear  as  if  made  yesterday  ;  that  portion  of  the  natural  sur- 
face of  the  flint  which  has  not  been  struck  ott'  in  the  manufacture,  being  much 
water-worn,  as  are  also  the  pebbles  which  are  found  with  them.  Now,  the  sharp 
edge  being  retained,  denotes  that  the  forces  by  means  of  which  these  things 
were  carried  into  their  present  position,  were  in  operation  but  for  a  short  period  ; 
and  that  the  actual  condition  of  the  gravel  in  which  they  are  found,  and  from 
which  they  are  fashioned,  was  due  to  some  former  change  or  changes,  by  means 
of  which  these  masses  of  flint  were  torn  from  their  chalk  matrix,  fjut  Mr. 
Flower  is  at  a  loss  to  account  for  no  trace  of  human  bones  or  any  other  work  of 
art  being  found  with  these  implements,  and  for  several  hundreds  of  them  being 
accumulated  in  a  single  gravel-pit. 

1.5.  Mr.  Evans's  Letter  to  the  Times,  dated  Dec.  1st,  referring  to  the  disooTery 
of  implements  at  Hoxne  in  Suflblk,  by  Mr.  John  Frere,  F.R.S.,  in  1797,  which 
were  precisely  similar  in  form  to  those  found  at  Amiens.  The  Suffolk  weapons 
were  then  considered  as  implements  of  war  "fabricated  and  used  by  a  people 
who  had  not  the  use  of  metals,"  and  Mr.  Frere,  by  the  situation  in  which  they 
were  found,  was  almost  tempted  to  refer  them  "  to  a  very  remote  jieriod  indeed 
— even  beyond  that  of  the  present  world."  Nor  was  any  doubt  then  expressed 
as  to  their  humau  origin. 

16.  Mr.  Prestwich's  Letter  to  the  Atheneeiim,  No.  1675,  controverting  part  of 
the  evidence  received  by  Professor  Henslow  from  the  workmen  at  Hoxne,  but 
too  lengthy  for  quotation. 

17.  A  Letter  in  the  Times,  Dec.  5th,  in  reply  to  one  of  Dec.  1st,  as  follows  : — 
"  There  is  and  has  been  no  question  as  to  the  finding  of  what  are  called  '  celts* 

in  beds  of  'drift.'  The  difference  lies  between  '  real  works  of  art'  and  broken 
stones  said  to  be  so.  They  are  aU  in  '  drift.'  "What  is  '  drift  ?'  The  detritus  of 
various  stones  or  other  miueralogical  formations  heaped  or  swept  together  by 
running  or  rushing  waters. 

"  Some  caU  this  an  aUuvial  deposit,  some  diluvial,  and,  again,  others  say  there 
are  both  diluvial  and  alluvial  deposits.  Every  geologist  is  aware  that  many  such 
sedimentary  deposits  overlie  each  other  in  some  places,  and  even  modern  expe- 
rience shows  how  rapidly  mere  aUuvial  accumulations,  such  as  sandbanks,  bars, 
or  mud,  increase  or  alter.  Those  searchers  after  truth  who  would  give  reasons 
for  their  faith,  and  who  have  studied  the  works  of  Hutton,  Herschel,  Von  Buch, 
Lyell,  Murchison,  Hugh  MiUer,  M'Causland,  Anderson,  and  many  others,  are 
unlikely  to  be  superficial  or  prejudiced.  Had  they  been  so,  they  would  have- 
averted  their  eyes." 

In  the  AthencBnm,  No.  1G75,  are  fresh  notices  of  Mr.  Frere's  "  flint  weapons" 
found  in  1797,  which  seem  to  be  quite  different  from  Mr.  Flower's  "  cats*' 
tongues"  {laiignes  des  chnts)  of  the  Somme  Valley. 

Those  flint  weapons,  so  generally — indeed,  indisputably — considered  to  haye- 

been  the  rude  manufacture  of  uncivilized  men,  are  as  similar  to  the  present  flint,. 

or  stone,  or  volcanic  glass  arrow-heads,  axes,  or  knives  of  savages,  as  if  made- 

by  them.    "What  is  more  natural  than  that  disturbed  masses,  upheaved  by  earth- 

B  2 
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qnake,  or  broken  down  from  cliffs  b}' action  of  water,  should  occasionally  overlie 
modern,  even  the  most  modern,  formations  ? 

Mr.  Darwin  tells  us  of  clifi's  in  Patagonia  full  of  fossils.  Suppose  such  a  cliff, 
face  fallen  down  over  an  Indian  buryiug-ground,  and  a  river  afterwards  diverg- 
ing from  its  bed  depositing  a  variety  of  detritus,  or  drift,  including  minerals 
from  the  Andes.  An  observer  of  nature  who  "sees  sermons  in  stones,"  and 
design  in  everything,  need  not  dread  investigations,  nor  that  they  will  tend  to 
"  upset  established  opinions"  which  are  correct. 

We  old  folks  are  satisfied  that  there  is  no  stronger  testimony  to  the  Bible 
(rightly  interpreted)  than  geological  science.  Let  me  ask  you  to  read  the  first 
chapter  of  Genesis  by  the  light  of  the  fourth  verse  in  the  second  chapter,  to  bear 
in  mind  that  the  expression  "  Evening  and  Morning  were,"  or  "  There  were 
Evening  and  Morning  in  the  first  (&c.)  day"  (or  period),  may  mean  that  the 
earth  rotated  on  its  axis  all  that  undefined  time,  that  we  may  now  be  in  the 
period  of  rest  from  creation,  the  seventh,  and  then  compare  the  best  modern 
geological  account  of  this  earth's  successive  alterations,  additions,  and  improve- 
ments, all,  every  one,  directly  tending  to  prepare  this  world  for  the  abode  of 
man. 

How  can  Bunsen,  Horner,  Darwin,  and  others,  assign  at  least  14,000  years  as 
the  term  of  man's  existence  on  earth,  while  they  affect  to  deny  or  ignore  the  great 
fact  which  their  principal  authority,  "  Mauetho,"  adverts  to  as  a  matter  of 
xiotoriety— namely,  a  deluge,  he  and  other  heathen  (so  called)  authorities  only 
diU'ering  as  to  the  period  of  that  great  catastrophe  ? 

18.  Letter  from  Mr.  J.  Wyatt,  dated  December  9th,  to  the  Ttme»,strongly  urging 
the  implements  to  have  been  worked  by  man.  Some  "  have  attempted  to  account 
for  the  peculiar  form  of  these  flints  by  natural  phenomena,  by  chemical  action, 
by  violent  action  of  water,  by  fracture  from  sudden  change  of  temperature,  by 
direct  igneous  action  on  the  silex  ;  '  and  one  writer  "  attempts  to  show  by  frag- 
ments taken  from  his  glass  manuiactory ,  that  when  a  bubble  or  other  imperfection 
occurs,  there  is  tendency  in  glass  and  silex  to  spHtup  into  forms  like  the  so-called 
celts."  Mr.  Wyatt  adds  :  "  When  either  silex  or  glass  is  fractured  by  the  pro- 
cesses here  described,  it  presents  a  sharp  edge  along  the  whole  side  of"  the  frac- 
ture, but  in  these  flint  implements  the  edge  itself  is  jagged,  and  evidently  formed 
by  a  succession  of  small  fractures  or  chippiugs  ofl'.  In  the  large  ones  (the 
harches  of  M.  de  Derthes)  this  working  is  not  carried  on  to  the  best  or  thick  end, 
"which  I  take  to  be  strong  evidence  of  design." 


TEirPERATUKE  OF   THE   EARTH. 

Mr.  Hopkins  has  delivered,  at  the  Eoyal  lustitution,  a  lecture 
*'  On  the  Temperature  of  the  Earth  at  DiflFerent  Depths."  He  noticed 
the  observations  made  in  different  parts  of  Europe,  from  which  it 
appears  that  the  temperature  increases  1  deg.  Fahrenheit's  thermo- 
meter, every  additional  60  feet  that  it  approaches  nearer  the  centre 
of  the  earth  ;  and  alluded  to  observations  made  in  sinking  a  shaft  at 
JMonkwearmouth  to  the  depth  of  2200  feet,  and  of  a  still  deeper 
shaft  at  Dukinfield,  near  Manchester.  Assuming  that  the  tempera- 
ture continues  to  increase  at  the  same  ratio,  geologists  conclude  that 
•at  a  depth  of  about  seventy  or  eighty  miles  the  heat  would  be  equal 
to  6000  deg.,  at  which  the  hardest  rock  would  be  melted.  The  object 
of  Mr.  Hopkins  was  to  show  that  such  conclusions  are  erroneous. 
In  the  first  place,  they  are  founded  on  the  assumption  that  the  lower 
rocks  possess  the  same  power  of  conducting  heat  as  the  sedimentary 
deposits  on  which  the  observations  have  been  made  ;  but  supposing 
the  conducting  power  of  these  i  ocks  to  be  greater,  then  the  increase 
of  temperature  in  descending  through  them  would  be  iu  a  slower 
ratio,  always  supposing  that  the  source  of  heat  was  the  central  por- 
tion of  the  globe.      He  illustrated  this  position  by  comparing  the 
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transmission  of  heat  tlirough  a  thick  mass  of  metal  and  through  a 
plank  of  wood,  both  being  exposed  to  the  same  temperature.  In 
the  former  case,  owing  to  the  greater  rapidity  with  whicli  the  heat  is 
conducted,  the  external  surface,  though  more  removed  from  the 
heating  source,  would  be  only  of  the  same  temperature  as  the  outer 
surface  of  the  thin  plank  of  wood  ;  and,  in  penetrating  through  it, 
deeper  spaces  must  be  traversed  to  an-ive  at  equal  temperatures. 
Mr.  Hopkins  has  undertaken  a  series  of  experiments  to  ascertain 
whether  the  primary  crystalline  rocks  do  not,  in  fact,  conduct  heat 
more  rapidly  than  chalk,  which  he  took  as  representing  the  conduct- 
ing property  of  sedimentary  deposits  in  general.  The  result  of 
upwards  of  one  hundred  experiments  was,  that  the  crystalline  rocks 
ai-e  much  better  conductors  of  heat  ;  and  Mr.  Hopkins  said  he  was 
persuaded  from  those  experiments,  that  the  conducting  power  of  the 
lower  rocks  exceeds  four  or  five  times  that  of  the  upper  deposits. 
He  came  to  the  conclusion,  therefore,  from  his  experiments,  that  the 
depth  at  which  all  bodies  became  fluid  by  heat  must  be  three  or  four 
hundred  miles,  instead  of  seventy  or  eighty.  The  same  conclusion 
could  also  be  arrived  at  astronomically  by  the  precession  of  the 
equinoxes.  The  periods  of  the  changes  of  the  position  of  the  earth's 
axis,  which  occasion  the  precession  of  the  equinoxes,  has  been  cal- 
culated with  great  care,  and  those  calculations  agree  exactly  with 
astronomical  observations.  But  the  calculations  of  the  eifect  of  the 
action  of  the  moon's  different  attraction  on  the  nearer  and  more 
distant  parts  of  the  earth,  which  produces  that  phenomenon,  were 
made  on  the  assumption  that  the  earth  is  a  solid  body,  and  they 
would  not  be  correct  if  the  interior  were  fluid,  with  the  exception  of 
so  thin  a  crust  as  geologists  suppose.  Assuming,  however,  the  crust 
of  the  globe  to  be  three  or  four  .hundred  miles  thick,  the  fluidity  of 
the  remaining  portions  of  the  interior  would  not  disturb  the  calcula- 
tions of  the  mathematicians  ;  and  the  conclusions  which  they  havo 
arrived  at  would  correspond  with  astronomical  observations  and  with 
physical  experiments.  Mr.  Hopkins  alluded,  in  conclusion,  to 
objections  which  have  been  raised  to  his  hypothesis,  but  he  said  he 
felt  assured  that  all  those  objections  could  be  satisfactorily  answered. 


PROFESSOR   FORBES   ON   ICE. 

A  DISCUSSION  on  the  properties  of  Ice  took  place  at  the  late  meet- 
ing of  the  British  Association,  during  which  Professor  Forbes  made 
the  following  statements  : — He  agreed  with  Professor  J.  Thomson  that 
the  phenomenon  of  regelation  is  only  another  phase  of  that  property 
of  ice  which  renders  it  viscous  or  plastic  on  the  great  scale  ;  he 
differs  from  him  as  to  the  explanation,  at  least  when  applied  to  tho 
phenomena  of  glaciers.  Professor  Forbes  has  no  wish  to  deny  that 
in  laboratory  experiments,  where  ice  is  exjjosed  to  sudden  and  ex- 
cessive changes  of  pressure,  the  lowering  of  the  freezing  point  anti- 
cipated by  Professor  J.  Thomson  may  be  really  efficient  in  re- 
aggregating  the  fractured  masses.  But  the  view  of  the  gradual 
fusion  of  ice  throughout  a  certain  small  range  of  temperature  below 
32°  (as  proved  by  M.  Proson  from  his  own  and  ;M.  Kegnault's  eX' 
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periaients)  appear  to  him  to  necessitate  the  phenomenon  of  regelation 
without  any  pressure  at  all.  If  32°  be  the  temj^erature  of  ice  in  the 
extremity  of  dissolution  or  on  the  point  of  conversion  into  water, 
then  a  solid  block  of  ice  at  a  thawing  temperature  has  a  sensibly 
Jower  temperature  iu  its  interior  than  at  its  surface ;  a  fact  which 
Professor  Forbes  has  verified  by  observation.  Such  a  block  may 
indeed  be  conceived  to  be  subdivided  by  isothermal  surfaces,  of  which 
the  exterior  one  only  can  be  considered  to  have  a  temperature  of  32°, 
the  temperature  of  the  nucleus  being,  say  31°  C,  or  perhaps  a  good 
deal  lower  ;  and  the  intermediate  parts  having  taken  up  a  portion  of 
latent  heat,  must  liave  an  intermediate  temperature.  The  thickness 
of  this  stratum  of  variable  temperature  is  perhaps  not  less  than  an 
'  inch,  and  the  ice  which  composes  it  has  manifestly  very  different 
mechanical  qualities  from  the  nucleus.  It  is  what  mineralogists  call 
sectUe,  that  is,  easily  cut  and  fashioned  by  the  knife,  with  small 
hardness  and  little  fragihty.  It  resembles  in  this  respect  cheese  or 
hard  brown  soap,  and  may  be  squeezed  and  moulded  under  Braniah's 
press  without  splintering,  showing  the  characteristic  forms  of  soft 
solids  treated  in  the  same  manner.  In  this  respect  it  differs 
importantly  from  the  crystalline  nucleus,  which  is  hard  and  splin- 
tering. It  is  manifest  that  a  glacier  during  summer  is  placed  in  the 
most  favourable  circumstances  to  assume  this  soft  transition  state, 
being  exposed  for  days  and  months  to  a  hot  sun,  hot  air,  and  water 
infiltrating  innumerable  crevices. 

But  to  return  to  regelation.  Admitting  the  constitution  of  a 
block  of  thawing  ice  to  be  such  as  has  been  described,  the  exterior 
surface  alone  is  maintained  at  a  temperature  of  32°,  and  it  is  so 
exclusively  by  tlie  i-ources  of  heat  (air  and  water)  exterior  to  it. 
The  interior  strata  of  ice  next  to  it  are  colder  than  itself.  Withdraw 
the  air  or  water  by  placing  next  to  it  another  block  of  thawing  ice 
in  precisely  the  same  conditions  with  the  first,  the  superficial  film  of 
water  common  to  both  is  placed  between  two  surfaces  of  slightly 
colder  ice.  It  consequently  falls  in  temperature  by  giving  part  of  its 
latent  heat  to  the  interior  ice  (which  it  softens  more  or  less),  but  in 
doing  so  it  becomes  itself  frozen.  If  the  data  be  correct,  it  is  certain 
that  regelation  must  result  from  tliis  constitution  of  ice  and  water. 
It  is  also  certain  from  experiment  that  ice  but  little  inferior  in 
temperature  to  32°,  or  having  taken  up  part  of  its  latent  heat,  is 
Bufficiently  softened  to  be  moulded  under  pressure,  and  to  cohere 
with  other  similar  surfaces  without  the  intervention  of  water  at  all, 
or  anything  which  can  be  strictly  described  as  regelation.  This  may 
be,  and  probabl}'  is,  the  ordinary  condition  of  the  ice  of  glaciers  in 
summer.  Generally  speaking,  when  ice  and  water  remain  in 
contact  the  tentlency  of  the  ice  is  to  thaw,  and  the  tendency  of  the 
water  is  to  freeze.  If  the  former  predominate  very  much  in  quantity, 
as  in  the  case  of  a  small  ice  cavity  containing  water,  the  water  will 
gradually  pass  into  the  state  of  ice  (provided  no  external  heat 
reaches  it  by  radiation  or  otherwise),  its  latent  heat  going  to  soften 
slightly  the  surrounding  mass.  If,  on  the  other  hand,  a  s-mall  mass 
of  ice  fioat  in  a  cistern  of  water,  it  will  in  tune  melt,  the  cold  of 
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crystallization    tending  merely  to    render    the   water   slightly 
mobile. — Atkenwum,  No.  1670. 


C.LPE    FOSSILS. 

A  VALDAELE  collection  of  i-'ossil  remains  from  trias.sic  strata  at 
the  Cape  of  Good  Hope  has  recently  been  presented  to  the  British 
Museum  by  the  Governor,  Sir  George  Grej,  K.C.B.  It  contains 
some  interesting  additions  to  the  singular  Eidental  Reptiles  described 
by  Professor  Owen  in  a  series  of  memoirs  in  the  Ucolvjiccd  Transac- 
tions. The  new  forms  have  been  named  by  tlie  Professor: — Ptycho- 
gnathus  declivis,  a  sub-genus  of  Dicynodont  saurian,  remarkable  for 
the  angular  contour  and  declivity  of  the  fure  part  of  the  skull, — 
Galesaurus 2>lMuceps,  a  small  saurian,  with  numerous  teetli,  includ- 
ing canines,  having  thu  proportions  and  relative  position  of  those  in 
the  weasel  tribe, — Oudenodoii  Buliui,  a  completely  toothless  saurian, 
analogous  to  the  Phynchosaurus  of  the  New  Ped  Sandstone  of 
Shropshire,  with  an  extinct  kind  of  Gavial. 


-      FOSSIL    BIRD    AND    CETACEAN    FUOII    NEW    ZEALAND. 

Professok  Hcxley  has  described  to  the  Geological  >Society  a 
Fossil  Bird  and  a  Possil  Cetacean  from  New  iiealand.  These  remains 
were,  the  right  tarso-metatarsal  bone  of  a  member  of  tlie  Penguin 
famil}',  allied  to  Eiuhji^Us,  but  indicating  a  bird  of  umch  larger  size 
than  any  living  species  of  that  genus,  larger,  indeed,  than  even  the 
lai-gest  Ajitcnodytcs,  and  to  which  the  name  of  FaUtmdyjjtes  antarc- 
ticus  was  given, — and  the  left  humerus  of  a  small  cetacean,  more 
nearly  resembling  that  of  the  common  Porpoise  than  that  of  any 
other  member  of  the  order  (Bahenu,  JJalcenoptera,  Monodon,  JJelr 
jikinus,  Orca,  Hijpcroodou)  with  which  the  author  had  been  able  to 
compare  it.  Nevertheless,  as  there  are  very  marked  differences  be- 
tween the  fossil  humerus  and  that  of  Fhocwna,  Professor  Huxley 
named  the  species  Fhoccenopsis  Mantelli.  Mr.  W.  Man  tell,  F.G.S-, 
to  whom  the  author  was  indebted  for  the  opportunity  of  examining 
these  bones,  stated  that  the  beds  whence  they  were  obtained  were 
certainly  of  Tertiary  age,  and  of  much  earlier  date  than  the  epoch 
of  the  Binornis,  which  he  considered  to  have  been  contempora- 
neous with  man.  The  Puheudypies  was  from  an  older  bed  than  the 
Phocicnopsis. 

Professor  Huxley  drew  attention  to  the  remarkable  fact  that  a 
genus  so  closely  allied  to  tlie  Penguins  which  nov/  inhabit  New  Zea- 
land, and  are  entirely  confined  to  the  Southern  Hemisphere,  should 
Lave  existed  at  so  remote  an  epoch  in  the  same  locaUty. 


PTEUASPIS   IN   LOWER   LUDLOW   BOCK. 

The  President  of  the  JNlalvern  JS'atuial  History  Field  Club,  the 
Eev.  W.  S.  Symonds,  announced  at  the  Apperley  meeting  of  the 
Cotteswold,  I^ialvern,  and  Warwickshire  Field  Club,  the  discovery 
of  that  oldest  known  fossil  fish,  the  Pteraspis,  in  the  Lower  Ludlow 
rock  of  Leintwardine,  near  Ludlow. 
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BETRICHIA. 
BETEicnrAS  have  been  found  by  Mr.  Robert  Jones  in  sj^ecimens 
sent  to  him  by  Professor  Dawson,  of  Canatla,  from  the  lower  carboni- 
ferous beds  of  Nova  Scotia.  They  have  never  hitherto  been  met 
with  in  any  later  formation  than  the  Upper  Silurian.  Mr.  Jones 
has  also  seen  Beyrichias  in  the  lower  carboniferous  strata  of  the 
border  counties  of  North  Britain,  in  specimens  with  whicli  he  has 
been  favoured  by  Mr.  Tate,  of  Alnwick.  A  new  genus,  allied  to 
Beyrichia,  and  to  be  named  Kirkhya,  is  represented  by  one  species 
in  the  lower  carboniferous  rocks  of  Glasgow,  and  another  in  the  mag- 
nesian  limestone  of  Sunderland. 

CONICAL  FORM  OF  VOLCANOES. — EVENTS  OF  ETNA. 

Sir  Charles  Liell,  in  a  paper  read  by  him  to  the  Royal  Insti- 
tution, infers,  from  two  recent  excursions  to  Etna,  that  the  discovery 
of  lava  being  capable  of  forming  continuous  and  tabidar  masses  of 
crystalline  rock  on  steep  slopes,  often  exceeding  30°,  enables  us 
henceforth  to  dispense  with  that  paroxysmal  and  terminal  upheaval, 
■which  the  advocates  of  "  craters  of  elevation"  legitimately  inferred 
from  their  premises,  for  it  was  as  necessary  for  them,  so  long  as  the 
volcanic  beds  were  assumed  to  have  been  originally  horizontal,  to 
ascribe  the  whole  elevation  to  a  force  acting  from  below,  as  it  would 
have  been  if  the  uppermost  layers  of  each  volcanic  mountain  could  be 
assumed  to  be  of  marine  origin.  In  opposition  to  such  a  doctrine,  Sir 
C.  Lyell  maintains  that  mechanical  force  has  nowhere  played  such  a 
dominant  part  in  the  Cone-making  process  as  to  warrant  our  applying- 
any  other  term  save  that  of  "cones  of  eruption"  to  volcanic  moun- 
tains in  general. 

In  conclusion,  the  lecturer  gave  a  brief  sketch  of  the  series  of  geological  events 
which  he  supposed  to  have  occurred  on  the  site  of  Etna  since  the  time  of  the 
earliest  eruptions,  events  which  may  have  required  thousands  of  centuries  for 
their  development.  The  first  eruptions  are  believed  to  have  been  submarine, 
occurring  probably  in  a  bay  of  the  sea,  vthich  was  gradually  converted  into  land 
by  the  outpouring  of  lava  and  scoria;,  as  well  as  by  a  slow  and  simultaneous 
upheaval  of  the  whole  territory.  The  basalts,  and  other  igneous  products  of  the 
Cyclopean  Islands,  were  formed  contemporaneously  in  the  same  sea,  the  mollus- 
cous fauna  of  wliich  approached  very  near  to  that  now  inhabiting  the  Mediter- 
ranean ;  so  much  so,  that  about  uineteen-twentieths  of  the  fossil  species  of  the 
sub-Etnean  tertiary  strata  still  live  in  the  adjoining  seas.  Hence,  as  that  part  of 
Etna  which  is  of  su'baerial  origin  is  newer  than  such  fossils,  the  age  of  the  moun- 
tain is  proved  to  be,  geologically  speaking,  extremely  modern.  During  tho 
period  when  the  volcano  was  slowly  built  up,  a  movement  of  upheaval  was 
gradually  converting  tracts  of  the  neighbouring  bed  of  the  sea  into  land,  and 
causing  the  oldest  volcanic  and  associated  sedimentary  strata  to  rise,  until  they 
reached  eventually  a  height  of  1200  feet  (and  perhaps  more)  above  the  sea-level. 
At  the  same  time  the  old  coast-line,  together  with  the  alluvial  deposits  of  rivers, 
was  upraised,  and  inland  elilTs  and  terraces  formed  at  successive  heights.  Tho 
remains  of  elephants,  and  other  quadrupeds,  some  of  extinct  species,  are  found 
in  these  old  and  upraised  alluviums.  Fossil  leaves  of  terrestrial  plants  also,  such 
as  the  laurel,  myrtle,  and  pistachio,  of  species  indigenous  to  Sicily,  have  been 
detected  in  the  oldest  subaerial  tuffs.  At  first  the  cone  of  Trifoghetto,  and  pro- 
bably the  lower  part  of  the  cone  of  Jlongibello,  was  built  up  ;  still  later  the  cone 
last-mentioned,  becoming  the  sole  centre  of  activity,  overwhelmed  the  eastern 
cone,  and  finally  underwent  in  itself  various  transformations,  including  the  trun- 
cation of  its  summit,  and  the  formation  of  the  Aal  del  Bove  on  its  eastern 
flank.  Lastly,  the  phase  of  lateral  eruptions  began,  which  still  continues  iu 
full  vigour. 
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Mr.  G.  Poulett  Scrope,  M.P.,  F.E.S.,  has  also  communicated  to 
the  Geological  Society  a  paper  "  On  the  mode  of  formation  of  Volcanic 
Cones  and  Craters."  The  author  refers  to  Baron  Humboldt  having 
in  his  Cosmos,  vol.  iv.,  appUed  the  whole  weight  of  his  gi-eat  autho- 
rity to  the  support  of  the  theory  of  upheaval  in  contradistinction  to 
eruption  as  tlie  vera  causa  of  volcanic  cones  and  craters,  — a  theory 
which  the  author,  with  Sir  Charles  Lyell,  JM.  Constant  Prc^vost,  and 
many  others,  believes  to  be  not  merely  erroneous,  but  destructive  of 
all  clearness  of  apprehension  as  to  the  character  of  the  subteri-anean 
forces,  and  the  part  wliich  volcanic  action  has  played  in  the  struc- 
tural arrangement  of  the  earth's  surface. 

He  showed,  by  reference  to  tlie  works  of  Spallanzani,  Dolomieu, 
Breislali,  &c.,  that  the  early  observers  of  volcanic  roclis  and  phe- 
nomena, together  with  the  unscientific  world,  loolied  upon  volcanic 
cones  and  craters,  whether  large  or  small,  as  the  result  of  volcanic 
eruptions  ;  but  tliat  of  late  years  a  new  doctrine  had  been  propa- 
gated by  MM.  Humboldt,  Von  Buch,  Elie  de  Beaumont,  and 
Dufrc^noy,  which  denies  altogether  that  volcanic  mountains  have 
been  formed  by  the  accumulation  of  erupted  matters,  and  attributes 
them  solely  to  a  sudden  "  bubble-sliaped  swelling-up"  of  pre-existing 
horizontal  strata, — the  bubble  sometimes  bursting  at  top  and  then 
leaving  its  brolien  sides  tilted  up  around  a  hollow  (elevation-crater). 

We  have  not  space  for  the  details.  In  recapitulation,  he  declares 
that  the  characters  of  all  volcanic  mountains  and  rocks  are  simply 
and  naturally  to  be  accounted  for  by  their  eruptive  origin,  the  lavas 
and  fragmentary  matters  accumulating  round  the  vent  in  forms 
determined  in  great  degree  by  the  more  or  less  imperfect  fluidity  of 
the  former,  wljich,  as  in  tlie  case  of  some  trachytic  lavas,  glassy  or 
spongy,  may  and  do  congeal  in  domes  or  bulky  masses  immediately 
over,  or  in  thick  beds  near  the  vent,  or,  as  in  that  of  some  basaltic 
lavas,  may  flow  over  very  moderate  declivities,  to  great  distances  ; 
and  consequently  that  the  upheaval-  or  elevation-crater-theory  is  a 
gratuitous  assumption,  unsupported  by  direct  observation,  and  con- 
trary to  the  evidence  of  facts.  He  concludes  by  representing  its  con- 
tinued acceptance  to  be  discreditable  to  science,  and  an  impediment 
to  the  progress  of  sound  geology,  inasmuch  as  false  ideas  of  the 
bubble-like  inflation,  at  one  stroke,  of  such  mountains  as  Etna  or 
Chimborazo  must  seriously  affect  all  our  speculations  on  Geuloaical 
Dynamics,  and  on  the  nature  of  the  subterranean  forces  by  which 
other  mountain-ranges  or  continents  are  formed. 


GEEAT    ERUPTION   OF   THE  VOLCANO   JIADNA   LOA,   IN    THE   ISLAND    OF 
HAWAII. 

Mr.  W.  L.  Green  has  iorwi{.rdi:d  to  the  Bch'nlur^Ji  New  Philo- 
sophical Journal,  No.  19,  an  account  of  this  eruption.  On  Sunday, 
the  23d  January,  1859,  the  Volcano  broke  out.  The  lava  ran  in  a 
N.N.W.  direction,  and  by  the  end  of  the  month  reached  the  sea  at 
a  place  called  Palaoa,  nearly  forty  miles  from  the  crater,  where  it. 
destroyed  a  small  fishing  villa-e. 

The  schooner  "Kamoi"  sailed  from  Honolulu  with  a  number  of 
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persons  on  board  to  visit  the  neighbourhood  of  the  eruption  ;  and, 
on  her  return,  an  extra  edition  of  Tlu  Pacific  Commercial  Advertiser 
•was  published,  with  a  map  of  Hawaii,  describing  the  course  of  the 
lava-stream.  Copies  of  this  paper  have  been  sent  to  England  by 
Mr.  Green.  'J'he  spot  visited  by  the  excursionists  was  about  ten 
miles  from  the  mouth  of  the  crater.  ]\Ir.  Vaudry,  an  Er.glish 
traveller,  had  set  out  to  reach  the  crater  itself,  and  had  not  retm-ned 
when  the  "  Kamoi"  left  the  island. 

Froni  the  distance  at  which  we  observed  it,  about  ten  miles,  the 
crater  appeared  to  be  circular,  and  perhaps  300  feet  across.  It  may- 
prove  to  be  500  or  even  800  feet  across.  The  rim  of  the  crater  is. 
surrounded  by  cones  of  stones  and  scoriae,  these  cones  constantly 
varying  in  extent,  now  growing  in  size,  and  again  all  tumbling  down. 
The  lava  does  not  run  out  from  the  side  of  the  crater,  like  water 
from  the  side  of  a  bowl,  but  is  thrown  up  in  columns,  like  the 
Geyser  springs,  rockets,  or  a  pyramid,  to  a  height  nearly  double  the 
base  of  the  crater.  If  the  mouth  of  this  be  5U0  feet  across,  the 
perpendicular  height  must  be  800  to  1000  feet. 

The  lava  runs  in  a  great  number  of  streams,  spreading  out  to  five  or 
six  miles  in  width.  For  the  first  six  miles  from  the  crater  the  descent 
is  very  rapid,  the  flow  of  lava  varies  from  four  to  ten  miles  an  hour, 
13ut  after  it  reaches  the  level  plain  the  stream  moves  slower. 

Another  stream  is  described  as  rolling  over  the  plain,  twenty  to 
twenty-five  feet  in  height,  and  about  an  eighth  of  a  mile  in  width  ; 
in  fact,  a  mass  or  pile  of  red-hot  stone,  resembling  a  pile  of  coals  on 
fire,  borne  along  by  the  liquid  lava  stream  underneath.  As  it 
moved  slowly  along,  large  red-hot  boulders  would  roll  down  the 
sides,  breaking  into  a  thousand  small  stones,  crushing  and  burning 
the  trees  which  lay  in  the  track. 

The  poor  inhabitants  of  Wainanalii,  the  name  of  the  village  wiiere 
the  fire  reached  the  ocean,  were  aroused  at  the  midnight  hour  by 
the  hissing  and  roaring  of  the  approaching  fire,  and  bat  just  in  time 
to  save  themselves.  The  village  is,  of  course,  all  destroyed,  and  its 
pleasant  little  harbour  filled  up  with  lava. 

Large  boulders  of  red-hot  lava  stone,  weighing  hundreds  if  not 
thousands  of  tons,  thrown  up  with  inconceivable  power  high  above 
tJie  liquid  mass,  could  be  seen  occasionally  falling  outside,  or  on  the 
rim  of  the  crater,  tumbling  down  the  cones,  and  rolling  over  the 
precipice,  remaining  brilliant  for  a  few  moments,  then  becoming 
cooled  and  black,  were  lost  among  the  mass  of  surrounding  lava. 
Watching  it  with  intense  delight,  the  only  drawback  being  the  severe 
cold  of  the  night.  A  dense  column  of  smoke  is  described  as  con- 
tinually rising  out  of  the  crater,  on  the  north  side,  in  a  continuous 
•column,  perhaps  10,000  feet  high. 

The  stream  which  had  run  into  the  sea  had  apparently  ceased 
flowing,  and  was  cooled  over,  so  that  we  crossed  it  and  re-crossed  it 
in  many  places,  and  through  the  fissures  we  could  see  the  molten 
lava  with  its  red-hot  glow.  An  intense  heat  issued  out  from  them. 
In  many  places  the  surface  was  so  hot  that  the  soles  of  our  shoes 
would  have  been  burnt  had  we  not  kept  in  rapid  motion. 
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ERDPTION   OP   VESUVIUS. 

In  the  months  of  July  and  August  last  Vesuvius  displayed  great 
activitj',  and  committed  much  devastation.  Professor  Palmieri, 
Director  of  the  Observatory  on  the  ir.ountain,  reports  that  from 
May  4,  the  lava  had  continued  to  flow  almost  in  the  same  manner 
and  direction.     He  says  : — 

Its  continued  elevation  by  successive  superimpositions  above  tlie  level  of  the 
Fasso  Grande,  occasioned  frequent  overflovviuga  on  one  side  towards  the  road, 
and  on  the  otlier  over  the  cidtivated  lands  in  the  direction  of  the  "  Tironi."  I'he 
lava  always  flows  out  in  a  secret  manner,  and  proceeds  by  some  subterraneous 
chambers  after  the  manner  of  an  aqueduct,  vphich  have  been  formed  by  itself, — 
and  when  it  is  in  a  larn;e  mass  it  often  breaks  in  some  directions  the  walls  of  the 
passage,  and  bursts  forth  an  unexpected  and  unusual  river  of  fire  in  a  spot  where 
it  has  not  been  seen  for  a  long  time.  On  the  evening  of  the  3rd  of  August  the 
streams  of  lava  towards  the  extremity  of  the  current  appeared  to  be  almost 
spent ;  but  on  the  followino;  evening  the  stream  appeared  at  a  little  distance  from 
its  source,  in  a  site  where  it  has  not  been  visible  lor  a  year,  and  all  supposed  that 
another  mouth  had  been  opened  here.  This  new  branch  of  lava  followed  the 
direction  of  the  "  scoric"  of  1819,  and  moderated  the  impetus  and  the  vivacity  of 
those  on  the  Eio  di  Quaglia  and  the  Tironi.  The  character  of  this  lava,  which 
appeared  on  the  -itU  of  August,  is  somewhat  diftereut  from  that  of  the  other 
streams,  even  in  colour.  In  the  month  of  June  the  seismograph  signalled  four 
shocks  of  earthquake,  the  last  of  which  was  on  the  29th  of  the  month,  and  was 
T-ery  strong  ;  but  from  that  day  up  to  the  10th  of  August  no  other  was  marked. 
The  apparatus  of  variation  of  Laniont  has  presented  by  its  inclination  the  fact  of 
remarkable  perturbations  by  whicTi  the  scale  of  the  instrument  has  got  beyond 
the  field  of  the  tube,  and  after  some  time  has  returned.  The  water  of  the  wells 
in  the  month  of  May  was  greatlj'  diminished.  The  mass  of  lava  which  has  issued 
from  the  lateral  mouth  at  the  foot  of  the  cone,  under  the  enormous  congeries 
which  conceals  it,  may  with  much  probability  be  estimated  at  about  36,0UO,00O 
of  cubic  metres,  in  a  superficies  of  about  two  square  miles.  The  altered  form  of 
the  ground  by  the  enormous  masses  of  hardened  lava  which  have  filled  up  valleys, 
elevated  mountains,  and  created  new  "  burroni"  trenches,  exposes  many  estates 
to  great  danger  li-om  future  inundations  of  fire,  but,  in  my  opinion,  to  no  danger 
from  tlie  water,  as  the  "scorie"  has  a  marvellous  ijroperty  of  absorbing  and 
retaining  rain-waler.  Before  1855  I  saw  an  impetuous  torrent  formed  by  the 
rains  pass  just  behind  the  Observatoiy,  by  the  Fosso  della  Vetrana,  and  then  fall 
into  another  called  the  Farame,  finally  running  into  a  channel  which  had  been 
formed  of  mason  work.  After  the  lava,  "however,  had  filled  up  those  great  bu)-roni 
(valleys),  not  one  di-op  of  water  was  seen  to  run.  Vesuvius  has  often  presented 
the  phenomenon  of  long  periods  of  small  eruptions  through  mouths  near  the  sum- 
mit of  the  cone,  but  this  continued  flowing  of  lava  for  fifteen  months  through  an 
opening  at  the  base  of  the  cone  is  a  fact  perfectly  new,  as  is  also  new  and  singular 
the  mode  in  which  the  lava  bursts  out,  and  flows  secretly  for  upwards  of  a  mile 
at  times,  not  betraying  the  source  from  which  it  comes  even  by  its  smoke.  AVhen, 
however,  it  is  remembered  that  such  an  opening  near  the  base  of  the  cone  is  in 
direct  comrauuicutioii  with  the  lower  part  of  the  central  axis  of  the  same, — that 
is,  with  the  regular  chimney  of  the  volcano, — the  fact  will  appear  new,  perhaps, 
but  very  natural,  and  then  it  wiU  awaken  no  surprise  to  see  lava  coming  out 
without  a  smolciug  aperture,  because  the  great  cone  of  Vesuvius  at  this  conjunc- 
tion gives  out  smoke  at  the  top  and  lava  at  the  base.  I  wish  to  remark  the  great 
abundance  of  lead  I  have  found  in  the  largest  number  of  sublimations  gathered 
in  the  smoke-holes  of  the  lava,  though  the  chlorure  of  lead  alone  and  crystallized 
has  been  very  rare.  Lead  was  never  observed  in  the  lava  by  those  who  before 
me  hid  examined  the  matter  which  was  collected  in  the  smoke-holes.  I  found  it 
for  the  first  time  in  an  aperture  of  the  lava  in  1855,  in  the  state  of  chlorure,  but 
in  this  eruption  it  forms  a  part  of  the  greuter  niunber  of  the  subUiuations,  and  is 
almost  always  mixed  with  other  matter,  which  is  generally  chlorure  and  sulx^hate. 
— Ahridgedfrom  the  Alheiiwum,  Xo.  Ibti2,  Sept.  3,  1809. 


EARTHQUAKE    AT    QUITO. 

The  city  of  Quito,  with  its  numerous  monuments  of  architectural 
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magnificence,  has  been  laid  in  ruins  by  a  terrific  earthquake.  From 
the  journal  El  Arlesano  we  learn  that  "on  the  22nd  of  March,  at 
half-past  eight  in  the  morning,  after  a  slight  atmospheric  detonation, 
the  most  violent  movements  of  the  earth  were  felt,  in  which  it  was 
Been  that  the  city  had  reached  its  last  end. 

"The  voice  of  man  was  hushed  in  his  ordinary  affairs,  and  bitter, 
lamentations  and  prayers  to  Heaven  ascended  in  the  midst  of  the 
quivering  earth,  the  shuddering  of  mountains,  the  terrifying  reports 
of  the  towers  and  cupolas  of  the  temple,  and  of  the  tiles  and  walls  as 
they  fell  to  the  earth.  Seventy-four  seconds  were  sufficient  to  re- 
duce to  ruins  the  proud  edifices  which  the  perseverance  of  man  had. 
raised  up  in  the  course  of  many  long  years. 

"There  is  not  an  edifice  which  has  not  suffered,  and  many  do  not 
admit  of  repairs  unless  they  are  demolished.  The  Cathedral  is  muti- 
lated, and  the  place  which  was  used  as  an  Ecclesiastical  Court  also 
lost  its  roof.  The  portico  of  the  chapel  of  El  Sagrario  lost  its  best 
half,  and  the  middle  aisle  is  greatly  injured.  The  temple  of  the  Augus- 
tines  lost  its  principal  cupola  and  the  tower  and  angle  of  its  cloister.  The 
templeof  the  Catalines  came  to  the  groundin  its  main  part,  which  formed 
the  front  iindthe  cupola,  leaving  several  persons  in  its  ruins.  Of  the 
temple  of  the  Dominicans  there  fell  the  balustrades,  two  anglesof  the 
principal  court,  andoneof  the  second.  Thetowerofthe  hospital  dens  an  ds 
immediate  demolition,  in  consequence  of  the  ruinous  state  in  which 
it  has  been  left.  The  church  of  Our  Lady  del  Carmen  is  greatly 
injured,  the  great  bars  of  iron  which  supported  its  angles  hav- 
ing fallen.  The  magnificent  temple  of  Santa  Clara  has  been  com- 
pletely damaged,  in  consequence  of  the  loss  of  her  collateral  arches 
and  the  destruction  of  her  little  cupola.  Erom  the  temple  of  La 
Merced,  there  fell  the  high  cupola,  some  convent  cells,  and  the  little 
cupola  of  the  tower,  while  the  clock  was  striking  the  fatal  hour  for 
the  last  time.  Bstfc  towers  of  the  temple  of  San  Francisco  were 
found  to  be  greatly  damaged ;  but  this  one  has  suffered  the  least, 
although  the  interior  of  the  convent  is  gi'eatly  damaged.  The 
temple  of  St.  lioque  lost  its  tower,  and  one  of  the  two  temples  of 
St.  John  the  Evangelist  lost  one  of  the  two  which  it  had.  The 
church  of  Kecoleta  de  Dominicos  is  completely  ruined. 

"The  Government  palace  is  completely  injured  in  its  two 
cabinets,  as  well  as  the  archiepiscopal  palace.  The  colleges  and 
chapels  are  all  left  in  greater  or  less  ruin.  "We  conclude  this  faithful 
account  by  stating  that,  although  there  are  a  few  houses  not  com- 
pletely destroyed,  there  is  not  a  single  one  which  does  not  demand 
immediate  repair. 

"  From  some  accounts  which  we  have  received  from  adjacent 
places,  we  learn  that  the  city  of  Machachi  is  destroyed,  also  the 
towns  of  the  north— Perucho,  Fomasqui,  and  Cotocollao,  including 
the  habitations  of  the  fields." 

Professor  Jameson,  a  resident  in  Quito,  writes,  23rd  March, 
1859  : — "Since  yesterdaj'  morning  we  have  been  dreadfully  alarmed 
by  a  violent  shock  of  an  earthquake,  which  has  overthrown  and 
ruined  many  of  the  public  buildings,   and   damaged   more    or  less 
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aU  the  houses  of  private  individuals.  The  churchei?  have  suffered 
most,  but,  fortunately,  fcio  lives  were  lost.  The  earthquake  (the 
most  severe  I  ever  experienced)  commenced  yesterday  morning  at 
half-past  eight,  and  lasted  about  a  minute.  I  had  just  reached  my 
house,  and  had  barely  time  to  station  myself  in  the  centre  of  the 
court-yard.  The  movement  of  the  ground  resembled  a  succession  of 
waves,  and  I  found  it  impossible  to  remove  from  the  spot  I  occupied. 
My  house  has  suffered  no  further  damage  than  several  cracks  in  the 
walls,  and  having  the  tiles  that  covered  it  completely  jumbled 
together,  and  a  number  of  them  thrown  down  and  broken."  And  as 
Professor  Jameson  mentions  that  comparatively  few  lives  were  lost, 
the  newspaper  account  of  5000  of  the  inhabitants  having  been 
killed  must  be  a  myth.  From  Professor  Jameson,  however,  saying 
that  this  earthquake  has  been  the  most  severe  he  ever  experienced, 
it  must  indeed  have  been  an  appalling  one  ;  for  he  has  resided  nov/ 
thirty  years  continuously  in  that  volcanic  region,  where  these  things 
ai-e  of  frequent  occurrence.  

EARTHQUAKE   IN   CORNWALL. 

Ox  the  18th  of  September,  1859,  the  shock  of  an  Earthquake  was 
felt  at  New  Quay,  Cornwall.  The  shock  lasted  for  about  a  minute. 
On  the  same  day  a  tremendous  gale,  which  did  much  damage  in 
London,  was  severely  felt  by  the  shipping  in  the  Channel. 


GEOLOGY  OF   NEW   ZEALAND. 

Drs.  Ferdin  and  Hochstetter,  having  devoted  six  months  in  New 
Zealand  to  investigate  its  Geology,  have  communicated  the  result  in 
a  lecture,  delivered  at  Auckland.  We  quote  a  few  of  the  leading 
facts  : — 

The  great  volcanoes  and  active  igneous  regions  of  New  Zealand 
are  regarded  as  sacred  ground  by  the  natives.  The  grand  volcano 
of  Tongariro  is  believed  to  be  the  backbone  and  head  of  tlie  giant 
ancestor  of  the  New  Zeaianders,  and  they  do  all  in  their  power  to 
prevent  the  curious  traveller  profaning,  as  they  deem  it,  the  sacred 
cone  of  this  mountain. 

The  first  striking  characteristic  of  the  Geology  of  Auckland,  accord- 
ing to  Dr.  Hochstetter,  is  the  absence  of  the  primitive  plutonic  and 
metamorphic  formations.  The  oldest  rock  that  he  met  with  belongs 
to  the  primary  formation.  It  is  of  very  variable  character,  some- 
times being  more  argillaceous  and  of  a  dark  colour,  more  or  less 
distinctly  stratified,  like  clay-slate  ;  at  other  times  the  siliceous 
element  preponderates,  and  from  the  admixture  of  oxide  of  iron  the 
rock  has  a  red  jasper-like  appearance.  No  fossils  have  hitherto  been 
found  in  this  formation  in  New  Zealand,  and  therefore  it  is  impos- 
sible to  state  the  exact  age  ;  it  is  probable,  however,  that  these  argil- 
laceous siliceous  rocks  correspond  to  the  oldest  Silurian  strata  of 
Europe.  The  existence  and  great  area  of  this  formation  are  of  con- 
siderable importance,  as  all  the  metalliferous  veins  hitherto  dis- 
covered in  Auckland,  or  likely  to  be  found,  occur  in  rocks  of  this 
formation. 
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OCCULTATION   OF   SATUEN. 

According  to  an  observer  an  Occultation  of  Saturn  was  observed 
at  Clifton,  on  the  evening  of  the  Stli  of  May  (lat.  5V  2S'  K.  ;  long. 
2°  37')  in  a  cloudless  sky.  The  times  of  disappearance  only  of  the 
ring  and  body  of  the  planet  are  given,  as,  being  on  the  dark  limb  of 
the  moon,  they  are  necessarily  more  accurately  observed  than  the  re- 
appearances. Owing  to  the  angle  at  which  the  contact  of  the  ring 
with  the  moon's  limb  took  place,  the  times  of  contact  of  the  inner 
edge  (if  the  rings  could  not  be  seen  : — 

Gi-een-'.v'ich  Mean  Time. 


First  contact  of  ring H     IH      0 

First  contact  of  Saturn Xot  seen. 

Last  contact  of  Saturn S     IS     36 

Last  contact  of  ring S     18    4i 

The  clock- error  was  ascertained  by  an  observation  of  the  upper 
transit  of  a  Cassiopeia.  At  the  reappearance  next  da}',  the  last  con- 
tact only,  of  the  ring  at  the  moon's  bright  limb,  was  well  seen  ;  it 
occurred  at  9h.  IGm.  24s.  (9,  m.  t.),  and  at  a  point  (roughly)  about 
four-tentlis  of  the  illuminated  arc  of  the  moon's  circumference,  from 
the  top  on  the  left  hand,  as  seen  in  an  inverting  telescope.  In  the 
disappearance  of  the  ring,  at  the  last  contact,  there  appeared  to  be 
a  sort  of  unexpected  lingering  of  a  spot  of  light,  such  as  might  be 
caused  by  a  lunar  atmosphere. 

THE   COMET   OF    1850. 

This  nev?  Comet  was  discovered  by  M.  Tempel,  at  Venice,  about 
the  beginning  of  April,  1859,  has  been  observed  at  Rome  by  Father 
Secchi,  and  at  Paris  by  M.  Y.  Von  Villarceau.  Jt  has  been  rapidly 
approaching  the  sun,  and  but  a  few  days  ago  was  only  about  8,000, 000 
of  leagues  from  it.  Since  the  29th  of  May,  however,  it  has  begun  to 
recede  at  tlie  rate  of  2,000,000  of  leagues  in  twenty- four  hours,  or 
twenty-four  leagues  per  second,  being  a  velocity  at  least  200  times 
greater  than  that  of  a  cannon-ball.  This  velocity  is,  indeed,  gra- 
dually declining  ;  nevertheless,  enough  of  it  remains  to  carry  the 
comet  to  a  distance  of  36,000,000  of  leagues  from  the  sun.  As  to 
the  distances  of  the  comet  fiom  the  earth,  its  nearest  approach, 
which  occurred  on  the  24th  of  April,  was  to  within  26,000,000  of 
leagues.- — Atlienccum,  June  11,  1859. 

biela's  double  comet. 
The  Erencli  Academy  of  Sciences  has  received  a  communication 
from  M.  Faye  on  the  singular  phenomenon  presented  by  Biela's 
Comet,  which  has  actually  been  split  into  two  parts,  each  of  which  is 
now  a  separate  comet !  A  case  of  this  kind  is  recorded  by  Ephonis, 
a  Greek  historian,   whose  works  are  lost.     This  comet  appeared. 
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according  to  M.  Humboldt,  under  the  archonate  of  Asteius,  in  the 
fourtli  year  of  the  101st  Olympiad,  two  years  before  the  battle  of 
Leuctra,  when  the  two  towns  of  Achaia,  mentioned  by  Seneca,  were 
waslied  away  by  the  sea  in  consequence  of  an  earthquake.  The 
separation  of  Biela's  comet  in  two  shows  that  Ephorus  spoke  the 
truth  ;  but  the  comet  of  Asteius  separated  suddenly  and  rapidly, 
since  the  separation  was  visilde  to  the  naked  eye,  whereas  that  of 
Biela's  comet  has  been  effected  very  slowly.  The  two  comets  have 
been  moving  together  for  years  side  by  side,  so  to  say,  and  at  so 
short  a  distance  from  each  other,  that  it  was  for  a  long  time  impos- 
sible to  distinguish  one  from  the  other  with  the  naked  eye.  JVI. 
Faye  hence  concludes  that  the  separation  of  Asteius's  comet  was 
owing  to  causes  ditierout  from  those  operating  on  Biela's  comet. 


THE   COMET   OF   DONATI. 

We  quote  the  following  from  Mr.  George  Bond's  account  of  the 
great  Comet  discovered  by  Donati,  June  2,  1858  ;  these  details 
being  princij)ally  derived  from  the  manuscript  records  of  the  Obser- 
vatory of  Harvar.l  College  :— 

The  most  recent  intelligence  leaves  no  room  to  doubt  that  the 
comet  of  Donati  is  periodical,  having  a  time  of  revolution  of  about 
two  thousand  years.  The  following  are  the  results  arrived  at  by 
dififerent  computers  : — 

Watso>-,         2415  years.         I          GRAHA^r,  1620  years, 

BjBUHNs,  2I"3      „  BI!U^'^'0^v,         2i70      „ 

Lowx,  2495      „  I         Newcomb,         1851      „ 

The  last  two  determinations  are  based  upon  longer  intervals  of 
observation  than  the  others,  Mr.  Newcomb's  being  a  few  days  longer 
than  that  of  Dr.  Briinnow.  The  remaining  uncertainty  in  the  period 
will  be  materially  reduced,  when  observations  have  been  received 
from  the  southern  liemisphere,  where  the  comet  is  still  in  sight. 

The  subjoined  table  contains  the  distances  of  the  comet  from  the 
sun,  and  from  the  earth,  and  its  hourly  rate  of  motion  : — 


Distance  from  Suu 

Distance  from  Earth 

Hourly  Velocity 

1853. 

ill  railes. 

in  miles. 

in  miles. 

June    2 

215,UiW,O00 

2JO,000,«Xt 

65,000 

July     2 

173,0(10,000        . 

2-i0,(XX),000 

72,000 

Aug.     2 

127,00U,00O 

..        220,000.000        .. 

84,000 

Sept.    1 

82,000,000 

160,000,000 

105,000 

„     u 

70,000, 0'X) 

130,000,000 

115,000 

„      21 

60,0i)i),i)00 

95,000,000 

124,000 

Oct.      1 

5(3,001), 000 

66,000,000 

128,000 

„      11 

61,000,001) 

62,000,000 

123,000 

„      21 

71,000,000 

67,000,000 

114,000 

Supposing  its  last  perihelion  passage  to  have  occuiTed  at  the  be- 
ginning of  the  Christian  era,  it  must  have  passed  its  aphelion  in  the 
early  part  of  the  tenth  century,  at  a  distance  of  14,300  millions  of 
miles  from  the  sun,  its  velocity  at  that  point  being  480  miles  an 
hour. 
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structure  of  the  tails  of  comets. 
The  Eev.  E.  W.  Webb  has  observed  to  the  Astronomica,!  Society  : 
Though  there  seems  to  be  no  question  that  the   dark  space  so  fre- 
quently inchided  in  the  Tails  of  great  Comets  is  the  result  of  a  hollow 
structure,  an  attentive  consideratian  of  tlie  appearances  exhibited  by 
the  comet  of  Donati  has  led  me  to  think  it  probable  that  some  other 
cause  may  concur  in   its  production.     The  ordinary  laws   of  per- 
spective certainly  seem  inadequate  to    its   explanation,   except  in 
■cases  in  which  the  darkness  bears  a  large  proportion   to  the  brighter 
streams  on  each  side  of  it  ;  for,    unless  the  difference  is  but  small 
between  the  radius  of  the  hollow  interior  and  that  of  the  whole  tail, 
the    sine  will    not  exceed   the  versed  sine  in  a   sufficient   ratio   to 
account   for  so  great  an   increase   of  luminosity   as  is   frequently 
witnessed.        On   the   contrar}',   at    one  period  in    the    course    of 
Donati's  comet,   at  the  end  of  September  and  during  the  first  few 
days  of  October,  the  central  darkness   in   the  train,   though  very 
intense,  occupied  a  comparatively  small  part  of  its  whole  breadth. 
My  own  estimate  on  September  30   gave  it  but  one-eighth  of  the 
entire  widtli  of  the  tail,  in  which  case  a  simple  calculatitm  will  prove 
that  the  sine  would  exceed  the  versed  sine  only  by  something  less 
than   one-eighth  part,  and  consequently  the  resulting  difference  in 
"brightness  would  by  no  means  accord  with  observation.     The   sup- 
position of  a    shadow  projected  from    the  nucleus    might  seem  at 
first  to  assist   us  with  a   supplementary  amount  of  darkness  ;  but 
it  will  be  found  unavailing  when  we  have  compared  the  case  of  the 
comet  of  1811,  in  which  a  transparent  space  surrounded  the  nucleus 
alike  on  ercry  side.  Hence  it  may  be  thought  probable  that  there  must 
lie  some  other  cause  for  this  appearance  ;  and  I  have  been  induced  to 
conjecture  that,    admitting  the  existence  of  a  hollow  interior,  the 
difficulty  might  be  met  by  the   additional  supposition  of  a  radiated 
structure,  in  consequence  of  which  the  luminous  particles,  drawn 
out  into  a  lengthened  form,  would  in   the  apparent  centre  of  the 
tail  present  their  ends  only,  but  on  each  side  of  it  their  full  extent, 
to  the  observer's  eye.     At  any  rate  such  a  conjecture  would  be  fully 
in  accordance  with  the  hypothesis   of    a  polar   force  of  repulsive 
character,  of  which  there  seem  to  be  other  evident  indications. — 
Proceedinrjs  oftlue  Astronomical  Society,  No.  10. 


SOLAR   RADIATION. 

Me.  Glaisher  has  described  to  the  Meteorological  Society  a  new 
aiTangement  of  the  thermometer  for  Solar  Radiation,  in  which  the 
■whole  tube  and  bulb  of  the  instrument  are  enclosed  in  an  outer  tube 
and  ball,  from  which  all  air  is  excluded,  the  bulb  being  in  the  centre 
of  the  ball  which  is  three  inches  in  diameter.  He  exhibited  a  series 
of  simultaneous  observations  with  this  new  arrangement  and  one  of 
the  former  construction,  from  which  it  appeared  that  the  results  are 
far  more  uniform  and  truthful  by  the  new  form,  which  holds  out  the 
hope  that  by  its  adoption  results  at  different  stations  may  be  ren- 
dered comparable.  
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ATMOSPHERIC   OZONE. 

Mb.  H.  S.  Eaton  lias  read  to  the  Meteorological  Society  a  paper 
"On  some  of  the  Atmospheric  Conditions  favourable  to  the 
Development  of  Ozone,  as  deduced  from  Observations  taken  at 
Little  Bridy,  Dorset."  The  author  stated  that  the  object  of  his 
paper  was  simply  to  endeavour  to  show  the  close  and  direct  relation 
which  the  amount  of  ozone  bears  to  that  of  rain  and  cloud.  After 
describing  the  position  where  the  observations  were  taken,  and 
giving  some  particulars  of  the  locality,  Mr.  Eaton  clearly  showed, 
by  means  of  tables,  the  relative  distribution  of  ozone,  cloud  and 
rain,  for  each  point  in  the  compass,  as  deduced  from  the  observations 
taken  at  Little  Bridy,  from  February  20,  1S57,  to  November  6, 
185S.  By  these  it  was  clearly  seen  that  ozone  was  prevalent  to  the 
largest  extent  when  the  direction  of  tlie  wind  was  between  the 
south  and  west  points  of  the  compass,  and  when  the  amounts  of 
rain  and  cloud  were  greatest ;  and  that  the  least  amount  of  ozone 
was  coincident  with  winds  having  a  northerly  and  easterly  direction, 
and  with  the  least  amounts  of  cloud  and  rain. 


EEMARKABLE  cold  in  CANADA. 

Dr.  SilALLWOOD  has  stated  to  the  Meteorological  Society  that  the 
weather  at  the  beginning  of  the  month  (January,  1859)  was  rather 
mild,  the  mean  temperature  of  the  first  day  being  30°  9'.  The  ther- 
mometer fell  on  the  3rd  to  — 40^,  which  however  did  not  continue, 
and  a  slight  fall  of  snow  occurred  on  the  4th.  After  entering  into 
some  details  as  to  the  somewhat  extraordinary  and  varying  state  of 
the  weather  during  the  intermediate  days,  he  (Dr.  Smallwood)  said 
that  at  10  P. 31.  on  the  7th,  the  wind  suddenly  veered  from  the  north 
to  the  west  by  south,  and  the  mean  velocity  attained  during  the 
night,  was  36*22  miles  ;  slight  showers  of  snow  occurred  until  day- 
break, and  on  Saturday,  the  8th,  at  3  a.m.  ,  the  thermometer  indicated 
zero;  at  6h.  a.m.,  it  was  at — 4°  0';  at  noon,  — 2°  9';  and  at  raid- 
night,  —16°  4';  on  the  9th,  at  6h.  A.M.,  it  was  —29°  9';  at  2h.  P.M., 
— 21°  5';  and  at  midnight,  — 36°;  on  the  10th,  at  6h.  A.M.,  it  was 
—43°  6';  at  9h.  a.m.,  —41°  6';  at  2h.  P.M.,  was  —14°  3';  and  at 
midnight,  —31°  6';  on  the  11th,  at  61i.  a.m.,  it  was  —37°  1';  at  2h. 
P.M.,  —19°  9';  and  at  midnight,  —18°  1';  on  the  12th,  at  6h.  A.M., 
it  was  —19°  4';  at  2h.  p.m.,  — 10°  4';  and  at  lOh.  P.M.,  — 5°;  on  the 
13th,  at  6h.  A.M.,  — 3°  1';  and  at  7h.  a.m.,  it  was  again  at  zero; 
indicating  that  for  a  j^eriod  of  124  hours  and  30  minutes  the  tempe- 
rature was  below  zero.  Mercury,  he  goes  on  to  remark,  froze  in 
open  vessels,  and  mercury  in  the  tube  of  the  thermometer  marked 
— 43°  6',  showing  that  mercury  contracts  by  temperature  below  its 
freezing  point  as  mentioned  by  Dr.  Kane  in  his  Arctic  voyages. 
The  Aurora  Borealis  was  visible  on  the  nights  of  the  9th,  10th,  and 
11th,  but  not  attended  with  any  great  display.  Dr.  Smallwood  then 
went  on  to  state  that  this  cold  term  was  felt  generally  throughout 
Canada  and  the  Eastern  Slates,  and  would  seem  to  have  travelled 
from  the  v/est  eastward.     At  Huntingdon,   about  sixty  miles  south 
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of  his  position,  the  mercurial  thermometer  indicated  — 44°,  and  mer- 
cury was  frozen  quite  hard  iu  fifteen  minutes'  exposure. 


MILD   WIXTEKS. 

A  PAPER  has  been  communicated  to  the  British  Association  "  On 
Mild  Winters  in  the  British  Isles,"  by  Professor  Heunessy.  He 
pointed  out  the  circumstance  that  the  meteorological  observations 
made  during  the  late  remarkably  mild  winter  tended  to  confirm  the 
law  which  he  had  already  announced  iu  a  letter  to  General  Sabine, 
which  appears  in  the  Proceedings  of  the  Royal  Society  for  1S5S.  This 
law  is,  that  during  mild  winters  the  coast  stations  exhibit  an  increase 
of  temperature  more  than  inland  stations,  and  that  the  temperature 
on  the  west  and  south  coasts  approaches  towards  uniformity.  In 
France,  as  pointed  out  by  M.  Liais,  the  first  part  of  this  law  is 
found  to  hold  good,  as  evinced  in  the  comparative  climatology  of 
Cherbourg  and  dParis.  ]Mr.  Henness}'  referred  these  phenomena  to 
an  abnormal  extension  of  heat-bearing  currents  across  the  Atlantic. 
From  the  greater  stability  of  such  currents  than  those  of  the  atmo- 
sphere, and  from  the  important  influence  tliey  undoubtedly  exercise 
upon  our  climate,  he  is  led  to  infer  that  we  are  rapidly  approaching 
a  period  when  it  may  become  possible  to  foretell  wliether  the  winter 
shall  be  cold  or  warm  by  knowing  the  conditions  of  temperature  and 
the  movements  of  currents  in  the  Gulf  of  Mexico  and  the  Atlantic 
during  the  summer  and  autumn. 


ANNUAL   VARIATION   OF   THE   BAROMETER. 

A  PAPER  has  been  read  to  the  British  Association  "  On  the 
Annual  Variation  of  the  Barometer,"  by  Mr.  A.  Brown.  It  has 
been  stated  by  Professor  Dove,  and  the  truth  of  the  assertion  has 
been  admitted  by  some  of  the  leading  meteorologists  in  England, 
that  wlien  the  tension  of  vapour  in  the  atmosphere  is  subducted  from 
the  whole  atmospheric  pressure  (for  each  hour  of  the  day),  the  re- 
maining diumal  variation  of  the  pressure  of  dry  air  has  a  period  of 
twenty-four  hours,  the  maximum  of  the  morning  disappearing. 
Tliis  resolution  of  the  barometric  fluctuations  into  two  oscillations, 
each  of  which  has  a  single  maximum  and  a  single  minimum  in  the 
course  of  the  day,  coinciding  nearly  with  the  epochs  of  greatest,  and 
least  temperature.  This  conducted  its  author  to  a  verN'  simple  ex- 
planation of  the  whole  phenomenon.  The  object  of  Mr.  Brown's 
communication  is  to  point  out  the  insufficiency  of  this  explanation. 
This  is  stated  to  appear  from  a  discussion  of  the  observations  made 
at  Trevandrum,  in  India,  and  at  a  neighbouring  station  in  close 
vicinity  to  the  sea,  from  the  observations  at  Makerstoun,  in  Scotland, 
and  from  the  observations  of  Nertschinck,  in  Siberia,  ilr.  Brown 
concludes  his  paper  by  proposing  a  very  different  explanation  of  the 
barometric  oscillation,  in  which  it  is  ascribed  to  the  inducing  action 
of  the  sun  (magnetic  or  electric)  upon  the  earth's  atmosphere. 


DIMINUTION   OF   RAIN. 

In  the  quarterly  return  of  the  Eegistrar-General  ending  ^\  ilh  June, 
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it  is  stated  that  "the  Deficiency  in  the'Fall  of  Rain  from  the  beginning 
of  the  year  is  1|  inch.  The  deficiency  in  the  years  1854,  lH5o, 
1856,  1857,  and  1858,  amounted  to  the  average  fall  of  one  year — 
viz.,  25  inches."  In  all  countries  traces  of  dried-up  streams  are 
met  with  ;  but  within  the  historical  period  there  are  few  or  no 
examples  of  new  rivers  coming  into  existence.  The  Dnieper  at 
Kiev  is  drying  up.  Tlie  redoubted  plains  of  Troy  can  with  difficulty 
be  recognised  or  traced,  because  the  rivers  mentioned  by  Homer, 
whose  descriptive  topography  is  not  doubted,  either  cannot  be  found, 
or  they  are  now  such  insignificant  streams  as  to  fall  far  below  the 
descriptions  of  the  poet.  About  the  mouths  of  the  Nile  the  water  is 
becoming  shallower;  while  there  is  reason  to  believe  that  the  volume 
of  iis  waters  has  been  within  the  period  of  history  sensibly  di- 
minished. The  Baltic  is  decreasing.  The  Adriatic  derives  its  name 
from  a  town  that  is  now  eighteen  miles  from  tlie  shore,  and  was  once 
a  flourishing  sea-port.  North  America  is  sensibly  draining.  The 
rivers  are  slowly  wearing  away  the  rock,  and  occupying  a  lower 
bed.  America  on  the  Pacific  Ocean  is  notoriously  rising,  or  the 
ocean  which  surrounds  it  is  sinking.* 


DXDSUAL  FALL  OP  EAIN  IN   THE  LAKE  DISTRICT  IN  JANUARY,  1859. 

Dk.  DAVYhas  communicated  to  the  Royal  Society  the  following  : — 

Whilst  the  average  fall  of  rain  during  the  preceding  six  years  in 
January  has  been  at  Ambleside  4 '22  inches,  in  Januarj',  1859,  the 
rain  measured  amounted  to  14 '82  inches. 

The  quantity  of  rain  that  fell  in  other  localities  of  the  district 
during  the  same  month  is  stated  in  a  table,  in  which  also  is 
included  the  rain-fall  in  some  other  parts  of  the  United  Kingdom. 
In  the  former,  it  has  ranged  from  14  "375  to  6 '514  inches,  diminish- 
ing witli  distance  from  the  central  mountains  ;  in  the  latter,  the 
range  has  been  from  6 '48  inches  to  0"3G  inch,  diminishing,  it 
would  seem,  with  distance  from  the  western  coasts. 

In  another  table  some  other  instances  of  extraordinary  rain-falls 
are  given  which  occurred  in  the  lake  district  at  Coniston  and 
Ambleside,  varjdng  from  12  to  24'39  inches  in  a  month. 

A  third  table  is  appended,  showing  the  quantity  of  rain  monthly 
that  has  fallen  at  Southwaite,  in  Borrowdale,  during  fourteen 
years ;  from  which  it  appears,  that  the  maximum  fall  monthly  has 
been  32'So  inches,  and  yearly  1G0"55  inches.  In  connexion  with 
the  rain-fall,  other  meteorological  observations  are  offered,  illus- 
trative of  the  peculiarities  of  1858,  and  of  the  spring  of  1859  ;  of 
which,  as  regards  the  last,  the  most  remarkable  are  a  prevalence  of 
westerly  winds,  exceeding  mildness,  and  a  precarious  spring  ;  vege- 
tation in  the  first  week  in  March  being  at  least  a  montli  in  advance. 


THE   ROYAL   OBSERVATORY. 

On  June  4,  the  Astronomer  Royal,  accompanied  by  the  President 
of  the  Royal  Society— who  by  virtue  of  his  office  is  Chairman  of 
the   Board   of  Visitors — and  a  numerous   assemblage    of  eminent 

•  See  some  able  observations  upon  this  subject  in  the  Illustrated  London  ITewa. 
S  2 
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scientific  men,  explained  the  various  alterations,  additions  to  the 
instruments,  and  present  condition  of  this  great  national  establish- 
ment. 

By  far  the  most  important  event — according  to  the  Astronomer 
Ivoyal's  official  Report  to  the  Visitors — during  the  past  year  lias  been 
the  erection  of  the  New  South-east  Equatoreal, — which,  although  not 
yet  in  a  complete  working  state,  is  sufficiently  finished  to  show  that 
it  will  be,  in  all  probability,  the  finest  telescope  of  its  nature  in  the 
world.  The  want  of  a  powerful  equatoreal  has  long  been  felt  at 
the  Observatory,  and  Mr.  Airy  has  naturally  been  solicitous  to  sup- 
ply this  deficiency.  The  experience  that  the  Astronomer  Royal  has 
had  in  the  erection  of  the  large  equatoreals  at  Liveqiool  and  at 
Cambridge  has  led  him  to  adopt  the  old  English,  or  Shuckburgh, 
form  of  construction,  in  preference  to  the  long  polar  axis  with  tele- 
scope on  one  side,  or  the  Geiman  form.  He  has  been  the  more 
particular  with  respect  to  the  mounting  of  the  instrument,  as  lie  has 
never  lost  sight  of  the  consideration,  that  in  observatories  like  tliat 
at  Greenwich  an  equatoreal  cannot  be  considered  as  a  mere  commo- 
dious support  for  a  gazing  telescope,  but  must  be  regarded  as  a 
firm,  graduated  instrument,  with  which  right  ascensions  and  polar 
distances  can  be  determined  with  considerable  accuracy.  Remark- 
ing, then,  the  diameters  of  the  graduated  circles,  but  still  more  the 
diameters  of  the  racked  circles  and  the  clamped  circles,  on  which 
the  steadiness  of  clock  movement  or  the  firmness  of  clamps  must  de- 
pend,— remarking  also  the  engineering  objections,  as  regards  weak- 
ness and  friction,  to  the  support  of  an  instrument  which  projects 
beyond  its  two  bearings, — jNIr.  Airy  prefers  the  English  foim,  which 
he  has  adopted  with  no  novelty  of  principle,  except  that  the  decli- 
nation axis  is  so  advanced  in  front  of  the  centre  of  the  polar  axi.s, 
and  the  upper  part  of  the  polar  frame  is  so  cut  away,  that  the  telescope 
commands  the  meridian  without  interruption  to,  and  a  little  way 
beyond,  the  pole.  Each  cheek  of  the  polar  axis  is  a  skeleton  prism; 
and  this  form  is  braced  against  torsion  if  each  of  its  sides  is  braced. 
The  bracing  is  effected  by  a  series  of  diagonal  tension  bars,  and 
transversal  thrusting  bars  (each  being  drawn  or  thrust  by  its  appro- 
priate screw  motion),  the  long  pillars  and  the  bars  being  of  wrought- 
iron.  The  upper  and  lower  ovals  which  carry  these  are  of  cast-iron. 
On  the  spindle  of  the  lower  oval  turns  freely  the  hour-wheel,  6  feet 
in  diameter,  on  which  the  clock-movement  acts.  Microscopes  are 
employed  to  observe  the  graduations  of  the  circles.  The  comnnmi- 
cation  of  time  is  made  by  a  small  clock  with  a  10-inch  pendulum 
beating  seconds,  near  the  fixed  microscope  of  the  hour-circle,  and 
by  a  galvanic  chronometer  carried  by  the  eye-end  of  the  telescope  ; 
but  these  clocks  do  not  give  independent  times  :  the  wire  of  a  gal- 
vanic battery,  whose  circuit  is  completed  at  59"  of  every  minute  of 
the  transit-clock,  is  carried  through  a  coil  into  which  springs  a  bar- 
magnet  carried  by  the  10-inch  pendulum,  and  is  also  carried  through 
the  coils  of  the  galvanic  chronometer,  and  thus  the  10-inch  clock  is 
regulated  and  the  chronometer  is  moved  in  exact  accordance  with 
the  transit-clock.     The  seconds- wheel  of  the  chronometer  has  only 
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59  teeth,  and  the  seconds-dial  has  only  59  divisions,  one  of  which 
counts  for  the  two  successive  seconds  (28  and  29) ;  this  is  necessary 
in  consequence  of  the  loss  of  one  current  per  minute  in  the  transit- 
clock,  as  before  remarked.  In  the  10- inch  clock  there  is  no  such 
anomaly. 

Another  pair  of  galvanic  wires  is  brought  by  insulated  rings  and 
springs  to  a  touch-piece  at  the  eye-end  of  the  telescope  ;  these  wires 
are  connected  with  the  piicker  of  the  chronographic  barrel,  so  that 
times  may  be  registered  on  the  same  sheets  as  the  times  of  obser- 
vations witli  the  transit  circle  and  the  altazimuth. 

The  clock  movement  of  the  hour-circle  is  effected  by  extremely 
beautiful  mechanism.  By  water  falling  25  feet  through  a  tube,  a 
reaction  machine  (Barker's  Mill)  is  made  to  revolve  four  times  in  a 
second.  This,  acting  through  two  worms,  drives  the  hour-circle, 
ror  its  regulation  it  gives  motion  to  an  axis  revolving  in  2',  which 
acts  upon  a  conical  pendulum  (carried  by  two  pairs  of  springs  tliat 
do  the  duty  of  a  universal  joint),  by  the  remarkable  contrivance 
called  Sieman's  Chronometric  Governor,  of  which  the  effect  is  tliat, 
if  there  is  a  tendency  to  acceleration,  the  throttle- valve  of  the  water- 
pipe  is  immediately  contracted.  It  is  necessary  that  the  pendulum 
sutfer  a  retarding  force,  which  ought  to  be  strictly  tangential ;  to 
effect  this  Mr.  Airy  has  so  connected  a  small  spade  with  the  rotatory 
apjiaratus,  that  the  pendulum,  by  enlarging  its  cone,  dips  the  spade 
into  a  trough  of  water.  The  motion  of  this  apparatus  is  extremely 
smooth  and  uniform. 

The  Astronomical  instruments  and  the  Galvanic  apparatus  are 
stated  to  be  in  good  working  order,  ^\'itll  respect  to  the  Magnetical 
instruments,  the  vertical- force  magnet,  which  rocks  on  knife-edges, 
has  not  performed  satisfactorily  during  the  late  winter.  The  daily 
magnetic  curve  has  been  gradually  assuming  a  form  approaching 
much  more  nearly  to  a  straight  line  than  it  had  usuallj'  given,  and, 
in  pai-ticular,  wanting  altogether  the  remarkable  sharp  bends  at 
certain  hours  of  the  day,  which  we  know  to  be  characteristic  of  the 
vertical  force.  Tiie  knife-edges  have  now  been  re-ground  and 
polished,  and  the  agate  planes,  which  on  examination  were  found  to 
be  far  from  correct,  re-adjusted,  and  when  the  instrument  was  re- 
mounted, the  magnet  again  presented  curves  of  the  well-known 
form.  Mr.  Airy  states  that  there  is  no  difficulty  in  fixing  precisely 
on  the  time  when  the  indications  began  to  be  faulty. 

The  Meteorological  instruments  are  in  good  working  order.  In  the 
radiation  thermometer  a  decided  improvement  has  been  made  by  in- 
closing its  bulb  in  an  exhausted  glass  globe. 

The  mean  westerly  magnetic  declination  for  1858  is  about  21''29'30", 
having  gradually  diminished  about  5'  in  the  year.  The  mean  dip 
with  large  needles  is  68°  20' '3,  and  with  small  needles  68°  20'-7  ;  the 
change  from  1857  (as  inferred  from  observation  with  the  same  needle) 
is  insignificant.  The  vane  of  Osier's  Anemometer  has  turned  25 
times  in  the  year,  in  the  direction  N.E.,  S.W.,  N. 

The  maintenance  of  regular  meridional  observations  is  considered, 
as  heretofoi-e,  the  most  important  duty  of  the  Observatory.     The 


278  XEAE-EOOK  OF  PACTS. 

large  Clock-Star  Catalogue  of  193  stars  is  thoroughly  observed  (if 
possible)  every  year.  There  are  likewise  stars  which  have  been  ob- 
served with  the  moon  or  in  occultatiuns,  or  stars  which  have  some 
peculiar  claims  for  observation.  Of  moveable  bodies,  the  moon 
never  passes  unobserved,  if  visible  ;  the  sun  and  all  the  planets  are 
observed  when  they  pass  befoie  IS'',  except  on  Sundays  ;  and  when 
the  moon  passes  after  15'^,  any  large  planets  passing  after  IS*"  are 
observed.  For  transits  the  chrunographic  method  is  used,  except  for 
close  cii'curapolar  stars.  The  number  of  meridional  observations, 
from  the  22ud  of  May,  1S58,  to  the  IGth  of  May,  1859,  incUisive,  is 
as  follows  : — Transits  (two  limbs,  or  two  different  systems  of  wires, 
being  counted  as  two),  5215  ;  pairs  of  observations  of  the  collimators 
by  the  transit-circle,  305  ;  observations  of  transit- wires  by  reflection, 
350  ;  observations  of  collimator  by  collimator,  52  ;  circle  observa- 
tions of  all  kinds,  5141  ;  observations  of  wire  by  reflection  (included 
in  the  tale  of  circle  observations),  32i.  No  alteration  is  made  in  the 
system  of  adjustments. 

The  important  labour  of  comparing  chronometers  has  gone  on  as 
usual  during  the  past  year.  The  new  chronometer-oven  has  been 
ill  perpetual  use,— and  numerous  faults  of  adjustment,  -which  had 
escaped  the  notice  of  chronometer-makers,  have  been  detected  in 
chronometers.  The  Post-Ofiice  clocks  are  duly  regulated  ;  and  the 
time-ball  at  Deal  is  dropped  by  direct  current,  as  formerly. 

The  Astronomer  Eoyal,  impressed  with  the  importance  of  enabling 
ships  departing  from  England  on  long  voyages  to  have  the  true  time 
at  the  latest  moment,  has  contrived  galvanic  signals,  which  he  has 
proposed  to  the  Lords  of  the  Admiralty  should  be  exhibited  every 
hour  at  the  Start  Point.  A  model  of  the  appai-atus  was  exhibited 
and  explained  by  Mr.  Airy. 

In  the  autumn  of  185S  a  grant  from  Government  enabled  a  new- 
work  to  be  commenced  at  the  Observatory.  This  is  a  comparison  of 
Hansen  s  Tables  with  the  G-reenwich  observations  of  l,ate  years,  lioth 
meridional  and  extra-meridional.  The  same  oi)servations  had,  in 
the  daily  routine  of  the  Observatory,  been  compared  with  the 
Nautical  Almanack  or  Burclhardt's  Tables.  The  result,  says  Mr. 
Airy,  for  one  year  (1852),  which  alone  has  reached  him,  is  most 
remarkable,  and  he  states  that  JIansens  Tables  must  be  regarded  as 
nearly  perfect.  So  great  a  step,  he  adds,  to  the  best  of  his  know- 
ledge, has  never  been  made  in  numerical  physical  theory. 

Under  the  head  of  General  Remarks,  Mr.  Airy  states  that,  with 
the  inauguration  of  the  New  Equatoreal,  will  ternunate  the  entire 
change  from  the  old  state  of  the  Observatory.  There  is  not  now  a 
single  person  employed,  or  instrument  used  in  tlie  Observatory  which 
-was  there  in  ]Mr.  Pond's  time,  nor  a  single  room  in  the  Observatory 
which  is  used  as  it  -was  used  then. — Abrichjed  from  the  Athcnwum, 
No.  1650. 
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The  reading  of  the  barometer  was  above  its  average  value  in  January,  February, 
March,  May,  July,  August,  and  November;  and  iu  defect  in  the  remaining 
months  of  the  year. 

The  mean  reading  of  the  barometer  for  the  year,  at  the  height  of  160  feet  above 
the  mean  level  of  the  sea,  was  29'772  inches. 

The  mean  temperature  of  the  air  was  above  the  average  value  of  88  years  in 
January  by  4^° ;  February,  by  5°;  March,  by  5i°;  April,  byf°;  May,  by  J"  ; 
Juue,  by  3i°  ;•  July,  by  6}° ;  August,  by  2i°  ;  September,  by  1°  ;  October,  by  1"  ; 
and  below  in  November,  by  J"  ;  and  in  December,  by  2". 

The  mean  temperature  of  the  air  for  the  year  was  50-8°  ;  that  of  evaporation 
was  ■il'T" ;  and  that  of  the  dew-point  4i'7°.  The  mean  degree  of  humidity  was 
80",  complete  saturation  beiug  represented  by  100.  Eain  fell  on  1-15  days;  the 
amount  collected  was  25'9  inches. 

Till  the  9th  of  January  the  temperature  was  alternately  in  excess  and  defect ; 
the  mean  for  the  period  was  nearly  that  of  the  average.  "On  the  lOlh  of  January 
a  warm  period  set  in,  which  continued  tUl  April  11th,  with  the  exception  of  the 
three  days  ending  April  1st,  which  were  S-",  9°,  and  6°  respectively  below  their 
average  "values.  The  average  daily  excess  of  temperature  for  the  91  days 
ending  April  11th  was  5^";  on  April  12th  a  cold  period  set  in  and  continued 
till  May  23rd ;  the  average  daily  defect  was  2\"  nearly ;  and  from  May 
24th  to  the  end  of  the  quarter  it  was  almost  always  warm ;  the  average 
daily  excess  was  nearly  3°.  Prom  the  beginning  of  July  tiU  the  27th  of  August 
the  weather  was  unusually  fine  and  hot ;  the  heat  during  some  parts  of  July 
was  excessive.  From  August  28t".i  to  September  22ud  a  cold  period  prevailed, 
the  defect  averaging  1^°  daily  ;  and  from  September  23rd  to  the  end  of  the 
quarter  the  temperature  was  daily  in  excess  to  the  average  amount  of  4|°. 
October  was  fine  tiU  the  20th ;  the  excess  of  daily  temperature  was  6°.  On  the 
21st  a  sudden  and  severe  cold  set  in  ;  the  daily  average  depression  of  tempera- 
ture was  SJ°.  TiU  the  8th  of  November  it  was  warm  ;  on  tlie  9th  a  cold  period 
set  in,  which  continued,  with  the  exception  of  two  or  three  days,  till  December 
23rd.  It  was  particularly  cold  from  December  16th  to  December  19th ;  from  De- 
cember liith  the  weather  was  warm ;  the  range  of  temperature  in  the  months  cf 
April,  October,  and  December,  were  unusually  large.  The  range  of  temperature 
in  October  at  some  places  approximated  to  60°,  and  in  December  the  tempe- 
rature fell  as  low  aa  zero  at  some  places  in  the  midland  counties. 

The  month  of  July  was  warm  throughout ;  the  temperature  of  the  air  in  the 
shade  reached  924"  on  the  12th,  and  93°  on  the  13th  and  18th;  the  mean 
temperature  of  these  days  was  75'7°,  75-2°,  and  7'i'3°  respectively;  and  on 
seven  other  days  in  the  month  the  mean  temperature  of  the  twenty-four 
hours  exceeded 70°.  In  the  years  1826  and  1837  the  mean  temperature  exceeded 
70°  on  nine  days ;  but  back  to  the  year  1814  there  is  no  instance  of  ten  days  in 
the  month  of  July  of  such  high  temperature.  It  sometimes  happens  that  several 
years  together  pass,  as  in  the  years  1S3S,  1839,  1840,  1841,  and  1842,  without  any 
instance  of  a  mean  temperature  for  the  day  reaching  70°,  and  there  was  only 
one  in  each  of  the  three  following  years,  1842,  1843,  and  1844.  The  mean  tem- 
perature of  the  month,  as  might  be  expected  from  the  preceding  facts,  was  re- 
markable ;  it  was  681°,  whilst  its  average,  found  from  eighty-eight  years'  con- 
secutive observation,  is  61-4°;  the  excess  of  temperature,  therefore,  for  the 
■whole  month,  was  no  less  than  6-7°.  The  temperature  of  this  month  is  very 
remarkable  in  another  respect :  the  highest  monthly  temperature  in  any  mouth 
in  the  eighty-eight  preceding  years  was  07°  in  the  year  1778,  and  the  temperature 
of  this  month  exceeds  this  1-1°,  and  therefore  the  temperature  of  July  stands 
out  as  the  highest  monthly  temperature  ever  experienced  as  far  back  as  trust- 
Worthy  records  extend. 

The  mean  high  day  temperature  of  July  was  81'8°,  exceeding  its  average  by 
•SJ°.  In  the  year  1831  it  was  76-6°  ;  1846  was  77'9°  ;  1847  was  80-6°  ;  and  in  1852 
it  was  77'8°.     The  high  day  temperatiu-es  were  therefore  remarkably  high. 

The  mean  low  night  temperature  was  57-2°,  being  4'1°  above  the  average.  The 
nights  were  therefore  warm,  but  the  high  temperature  of  the  month  was  mostly 
attributable  to  excess  of  day  temperature. 

The  temperature  of  the  year  1859  was  nearly  2^°  above  the  average  value  of 
eighty-eight  years.  The  "highest  temperature  of  the  year  was  930°  in  July; 
the  lowest  was  14°  in  December ;  but,  as  has  been  before  stated,  that  at  some 
places  the  temperature  descended  to  zero ;  therefore  the  range  of  temperature 
exceeded  90°. 

The  mean  weight  of  a  cubic  foot  of  air  was  557  grains  in  January,  and  524  in 
■July;  and  the  average  for  the  year  was  540  grains. 

Thunderstorms  were  prevalent  in  May  and  June. 


©fiituarg. 

LIST   OF  PERSONS   EMINENT   IX    SCIENCE   OE   ART.       1859. 


The  Eev.  James  Inman',  mathematician. 

Maxuel  Johnso.v,  Kadclille  Observer,  the  successor  of  Mr.  Eigaud.  Mr. 
Johnson  was  a  devoted  and  disinterested  worker:  nothing  was  allowed  to 
interfere  with  the  regular  duties  of  the  Observatory.  jSight  after  night, 
with  not  more  than  a  rare  periodical  break  of  a  week  or  two,  he  was  at  the 
same  task,  steadily  travelling  through  the  region  which  he  had  marked 
out  for  his  observation  of  the  circumpolar  heavens,  to  which  latterly  were 
added  the  important  labours  connected  with  the  heliometer.  Taking  the 
Groombridge  Catalogue  as  his  foundation,  he  re-observed  all  the  stars— more 
than  4000— included  in  that  catalogue,  and  added  1500  other  stars  not  found 
in  Groombridge.  The  meridian  instruments  of  the  Eadclilie  Observatory 
were  for  several  years  almost  wholly  employed  for  this  work  ;  and  volumes 
40 — 53  of  the  lladcliii'e  Observatory  are  fdled  with  observations  and  special 
catalogues,  all  designed  for  ultimate  collection  into  one  large  catalogue  of 
circumpolar  stars,  of  which  some  sheets  have  already  passed  through  the 
press. 

Henrt  Hallaji,  the  historian.  "  HaUam  was  a  very  competent  mathematician, 
in  every  matter  which  could  concern  an  historian  of  the  Middle  Ages,  up  to 
the  middle  of  the  seventeeulh  century  at  least.  Haliam  is  as  correct  in  his 
pithy  notices  of  algebra  as  in  any  part  of  his  work.  He  h;id  studied  some 
old  books,  and  all  the  historians.  And  the  same  u.ay  be  said  of  Physics  as 
of  Mathematics." — De  Morgan. 

E.  G.  Wright,  of  Hereford,  a  good  chemist,  who  first  proposed  the  employment 
of  fulminating  mercury  in  the  percussion-cap. 

James  Flanagan,  long  attached  to  the  Ordnance  Survey  of  Ireland,  and  fossil 
coUector  to  the  Geological  Survey.  He  was  the  discoverer  of  the  Oldhamia 
of  the  Cambrian  rocks,  of  the  Kiltorcan  hill  fossils  in  the  upper  part  of  the 
Old  Ked  Sandstone,  and  of  many  other  fossils  rare  or  new  to  science. 

Chasles  Eobert  Leslie,  K.A.  "  He  rauks  with  West,  Xewton,  and  Allston,  as 
one  of  the  four  American  painters  who  have  earned  an  English  fame.  As 
the  illustrator  of  Shakspeare,  Don  Quixote,  Mohere,  and  Goldsmith,  he 
ranks  above  them  all." — AtheiiiEum. 

Alexander  Humboldt,  in  his  90th  year.  It  would  be  impossible  within  our 
limit,  to  sketch  even  the  outline  of  the  important  labours  of  this  earnest 
cultivator  of  science.  The  Athenrrmii,  No.  1646,  states: — "During  his 
Asiatic  Expedition,  Alexander  Humboldt  determined  many  most  important 
facts  in  connexion  with  the  lav.s  of  terrestrial  magnetism  :  and  to  his  energy 
is  due  the  establishment  of  magnetic  observatories  by  the  governments  of 
Prussia,  Austria,  Kussia,  France,  America  and  England,  in  every  part  of  the 
world.  Connected  with  these  magnetic  observatories  meteorological  registers 
were  carefully  kept,  and  the  result  has  been  the  determination  of  the  laws 
which  regulate  the  distribution  of  heat  over  the  earth's  surface— these 
registers  having  been,  with  enormous  labour,  reduced  by  Professor  Dove,  of 
Berlin.  The  magnetic  observations  being  aU  submitted  to  General  Sabine, 
he  has,  with  the  utmost  precision,  determined  the  laws  regulating  the  varia- 
tion of  the  earth's  magnetic  intensity,  and  shown  how  intimately  these  varia- 
tions are  connected  with  temperature,  and  with  great  phenomena  taking 
place  in  that  far  distant  luminary — the  Sun  itself.  In  French  and  German 
Humboldt  published  books  and  papers  on  several  other  subjects.  His 
Astronomical  Observations,  his  Essay  on  the  Geographical  Distribution  of 
Plants,  and  On  the  Distribidiun  of  Heat  on  the  Globe,  together  with  his  works 
On  Electrical  Fishes,  his  Political  Essay  on  the  Island  of  Cuba,  Fragments 
of  Asiatic  Geology  and  Climatology,  are  well  known.  But  to  the  public 
generally,  Humboldt  is  more  especially  known  as  the  great  explorer  of  the 
district  drained  by  the  Amazon  and  the  Orinoco, — by  his  Aspects  of  Nature, 
and  by  his  Cosmos."  An  excellent  portrait  of  Humboldt,  from  that  by  Von 
C.  Begas,  with  a  memoir  of  his  life  and  labours,  appeared  in  the  Tear-Booh 
of  Fids,  ls48. 

David  Cox,  the  eminent  landscape  painter  in  water-colours. 
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Jacob  Bell,  chemist,  founder  of  the  Pharmaceutical  Society. 

W.  R.  Hamilton,  Ibrmerly  President  of  the  Geoi'raphieal  Society.  His  great 
feat  Tvas  the  capture  from  the  French  of  the  liosetta  Stoae,  now  in  the 
British  iVluseuni. 

SiE  Geokge  Stavntox,  the  celebrated  Chinese  scholar. 

Abihue  Hesfebt,  F.K.S.  and  F.L.S.,  Profeasor  of  Botany  in  King's  College, 
London,  and  Examiner  in  Natural  Science  to  the  Kojal  MUitary  Academy. 
"  Professor  Henfrey  has  long  been  known  as  an  eiceUent  histologist  and 
sound  vegetable  physiologist.  Especially  conversant  -srith  the  botanical 
literature  of  the  Germans,  we  owe  to  his  pen  many  valuable  dissertations 
upon  subjects  little  attended  to  in  England.  The  papers  in  the  Micrographic 
I}ictionaryv:(}Te  written  by  himin  conjunction  withDr.  Griffith." — Athenceum. 

Carl  Rittkr,  the  eminent  geographer. 

Thomas  Hoesfield,  naturalist. 

D.  S.  &.  J.  RiGAUB,  astronomer. 

WiLLiAii  JoHir  Bbodkeip,  naturalist. 

Eabl  de  Gbey,  President  of  the  Institute  of  British  Architects. 

James  "Wakd,  the  Paul  Potter  of  the  English  School,  and  the  oldest  of  the  Koyal 
Academicians— in  his  01st  year. 

"William  Spalding,  Professor  of  Logic  in  the  University  of  St.  Andrew's. 

Db.  George  Wilson,  the  biographer  of  Eeid  and  Cavendish ;  the  First 
Kegius  Professor  of  Technology  in  the  University  of  Edinburgh,  and  Director 
of  the  Industrial  Museum  of  that  city.  Dr.  Wi'lson  had  written  an  Elemen- 
tary Treatise  on  Chcmistri/,  Reaearcltes  in  Colour-Blindness,  and  The  Five 
Gateways  of  Knoieledge. 

"William  Henby  Koli-b,  of  Sandwich,  a  sound  antiquary. 

De.  Bbigiit,  the  eminent  physician,  whose  great  reputation  as  a  pathologist 
depended  on  his  having  been  the  first  to  demonstrate  the  existence  of  a 
pecidiar  condition  of  the  renal  organs,  constituting  a  disease  which  has  been 
named  after  its  discoverer.  Morbus  Brightii. 

D.  "VN''.  Mitchell,  B.A.,  Secretary  to  the  Zoological  Society,  and  the  successfal 
manager  of  the  Gardens  for  Vl  years,  the  annual  number  of  visitors  increasing 
from  9i,000  to  40'),00a.  Under  his  management,  the  average  income  of  the 
Society  was  more  than  doubled.  The  collection  of  living  animals  is  the  finest 
in  the  world,  and  contains  more  species  than  all  the  Zoological  Gardens  on 
the  Continent  can  produce.  The  lleptile  House,  the  Aquariimi,  and  many 
other  improvements,  were  entire  novelties  to  the  public,  and  many  sections 
of  the  coilection  were  altogether  unrepresented  before  his  time.  The  Ante- 
lopes, the  Cranes,  and  the  Himalayan  Pheasants  are  instances  of  this.  The 
Eland  has  been  perfectly  acclimated  in  England.  The  Council,  in  their 
Keport  to  the  Society,  acknowledge  the  eminent  services  of  Mr.  Mitchell, 
upon  his  resignation  of  his  oiiice,  to  join  the  Soci^te  d' Acolimatation,  in  the 
Bois  de  Bontagne;  he  died  shortly  afterwards  at  Paris. 

Sib  Thomas  Tassell  Gbaxt,  a  man  of  high  merit  as  a  practical  inventor.  To 
his  genius  the  public  is  indebted  for  the  steam-machinery  used  in  the  manu- 
facture of  biscuit,  which  effects  a  saving  to  the  country  amounting  annually 
to  30,000^., — a  new  hfe-buoy, — a  feathering  paddle-wheel, — the  patent  fuel 
which  bore  his  name, — and  the  apparatus  for  distilHng  fresh  water  from, 
the  sea. — Athenceum. 

Dk.  Nichol,  Professor  of  Astronomy  in  the  University  of  Glasgow,  and  deserv- 
edly known  for  his  sound  and  eloquent  books  ou  Astronomy — such  as  The 
Architecture  of  the  Heavens,  The  Solar  Syxtem,  The  i'lanetary  Systems,  &c. 

De.  Drosisius  Labdnek,  the  best  popular  scientific  writer  and  encj^clopzedist 
in  the  English  language.  He  was  born  in  Dublin,  in  1793,  and  educated  at 
Trinity  College,  Cambridge,  where  he  gained  sixteen  prizes  in  metaphysics, 
pure  mathematics,  natural  philosophy,  astronomy,  and  moral  philosophy. 
Between  la  17  and  1827  he  published  three  treatises  on  geometry,  trigo- 
nometry, and  the  differential  and  integral  calculus  ;  in  addition  to  the  first 
six  books  of  Euclid,  with  a  commentary,  followed  by  a  treatise  on  solid 
geometry.  Next  appeared  his  popular  Treatise  on  the  Sti;am-Engine,  the 
late  editions  of  which  contain  the  refutation  of  those  absurd  reports  which 
have  beeu  generally  circulated,  imputing  to  Dr.  Lardner  opinions  as  to  the 
impossibility  of  the  Atlantic  voy.ige,  which  are  precisely  the  reverse  of  those 
he  really  expressed.    For  his  Cubiuet  Cyclopcedia,  135  volumes,  he  wrote 
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several  treatises,  besides  obtaining  the  contributions  of  loading;  men  of 
science.  Between  1S30  and  1340,  he  was  much  engaged  by  railway  companies 
in  the  scientilic  and  engineering  departments.  Between  1810  and  1845,  he 
lectured  iu  every  principal  town  of  the  United  States,  and  in  Cuba  :  of  his 
lectures  in  two  large  volumes  more  than  fifteen  editions  have  been  sold.  His 
Mandbooks  of  Natural  Pkilogcphy  and  Museum  nf  Science  and  Art  are 
deservedly  popular,  the  publication  of  the  latter  starting  with  nearly  50,000 
subscribers.  In  the  preparation  of  his  voluminous  works,  Dr.  Lardner  was 
ever  mindful  of  the  assistance  he  received ;  and  he  has  gratefully  ac- 
knowledged the  service  of  the  many  volumes  of  the  Arcana  of  Sciencg 
and  Year-Booh  of  Factt  as  records  of  current  science.  Tlie  most  copious 
memoir  of  Dr.  Lardner  will  be  found  in  Men  of  the  Time,  edit.  1857. 

ISAiiBARD  Kingdom:  Bsunbl,  railway  engineer  and  areliitect  of  the  Great 
Eastern  Iron  Steam-ship.  "  Following  in  the  footsteps  of  his  distinguished 
parent,  Sir  Isambard  Brunei,  his  early  career,  even  from  its  commencement, 
was  remarkable  for  originality  in  the  conception  of  the  works  confided  to 
him.  As  his  experience  increased,  his  confidence  in  his  own  powers  aug- 
mented ;  and  the  Great  Western  Railway,  with  its  broad  gauge  hne,  colossal 
engines,  large  carriages,  and  bold  designs  of  every  description,  was  carried 
onward,  and  ultimately  embraced  a  wide  district  of  the  country.  The  same 
feeluig  induced,  in  steam  navigation,  the  successive  construction  of  the  Great 
Western  steamer,  the  largest  vessel  of  the  time,  until  superseded  by  the  Great 
Britain,  which  was  in  its  turn  eclipsed  by  the  Gj-eat  Eastern,  the  most 
gigantic  experiment  of  the  age.  The  great  ship  was  Brunei's  peculiar  child ; 
he  applied  himself  to  it  in  a  manner  which  could  not  fail  to  command  respect ; 
and  if  he  did  not  live  to  see  its  final  and  successful  completion,  he  saw 
enough,  iu  his  later  hours,  to  sustain  him  in  the  behef  that  his  idea  would 
ultimately  become  a  triumphant  reality." — Address  of  the  President  of  the 
Institution  of  Civil  Engineers. 

Robert  STBPHBNSOif,  railway  engineer,  architect  of  the  Britannia  and  Victoria 
Tubular  Bridges.  "  Like  Brunei,  Robert  Stephenson  commenced  his  profes- 
sional career  "under  his  father,  George  Stephenson.  His  early  years  were 
devoted  to  the  improvement  and  construction  of  the  locomotive,  and  to  him 
we  owe  the  type  of  those  machines,  many  of  which  are  now  actually  in  use 
on  our  railways.  From  the  time  of  the  Liverpool  and  Manchester  Railway 
— when  our  joint  report  contributed  in  a  great  degree  to  the  adoption  of  thie 
locomotive  engine  as  the  means  of  transport — and  of  the  subsequent  London 
a^id  Birmingham  line,  ^vith  its  long  Parliamentary  contests,  its  Kilsby  tunnel, 
and  other  difiioulties  inherent  in  so  new  an  undertaking,  a  multitude  of  other 
lines  followed,  in  which  there  had  to  be  foreseen  and  provided  for  numerous 
difficulties,  all  of  which  were  met  acd  surmovmted  with  coolness  and  consum- 
mate skill.  Among  these  great  works  may  be  mentioned  the  Royal  Border 
and  high-level  bridges,  and  more  especially  the  Conway  and  Britannia 
bridges,  which  were  the  first  examples  on  so  vast  a  scale  of  the  tubular  prin- 
ciple, and  the  bridges  across  the  St.  Lawrence  and  the  Nile,  remarkable  alike 
for  their  grandeur  of  conception  and  successful  execution.  In  the  enjoyment 
of  a  distinguished  name  and  reputation,  Robert  Stephenson,  like  Brunei, 
has  been  cut  ofi"  while  still  in  the  middle  period  of  Ufe,  and  although  he  pur- 
sued his  profession  with  persevering  energy,  and  accomplished  in  it  those 
triumphs  of  the  successful  appheation  of  a  mind  well  trained  and  stored 
with  practical  and  theoretical  knowledge  of  various  kinds,  and  achieved  some 
of  the  greatest  works  of  art  which  have  been  witnessed  in  our  day,  he  at  the 
same  time  obtained  an  eminence  iu  the  scientific  world  rarely  reached  by 
any  practical  professional  man." — Address  of  the  President  of  the  Institution, 
of  Civil  Engineers.  A  Portrait  and  Memoir  of  Robert  Stephenson  will  be 
found  in  the  Year-Book  of  Facts,  1851. 

De.  TH0MA.S  NuTTAL,  who  devoted  much  of  his  time  to  the  study  of  botany  and 
geology,  published  the  Genera  of  North  American  Plants,  The  Birds  of  the 
United  States,  and  other  works.  He  travelled  in  California,  and  published 
several  papers  on  the  shells  and  plants  of  that  region. 

FitEDEaicK  Grace,  whose  skiU  and  taste  as  a  decorator  had  long  been 
acknowledged.  He  left  a  valuable  and  extensive  collection  of  maps,  plans, 
and  views  of  every  part  of  London,  from  a  very  early  period  to  the  present. 
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Aberdeen  and  Kincardineshire  Granite 

Quarries,  112. 
Acliromatic  Lens,  Diaphragm  for,  152. 
Actinia,  Aged,  228. 
Actinometer,  ISJew,  216. 
Adulteration  of  French  AVines  by  Plas- 
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Aerial  Ship,  New  American,  124. 

Agriculture,  tlie  Forces  Used  ui,  117. 

Albert  Bridge,  kSaltash,  77. 

Aluminium,  the  New  Metal,  191. 

Aluminium,  Mode  of  Soldering,  196. 

Aluminium  bronze,  197. 

American  Steam  Fire-engine,  32. 

American  Gunboat,  39. 

American  New  Kitle  Cannon,  42. 

Angle  of  Dock-gates  and  Cell  of  the  Bee 
163. 

Animal  Composition,  Lawes  and  Gil 
bert  on,  200. 

Animal  Food  and  Bread,  Gilbert  on- 
200. 

Apiarian  Society,  the,  234. 

Aquarium,  Marinc,Management  of,  229. 

Arches,  Cast-iron,  Strength  of,  S9. 

Armstrong  Gun,  the,  47 — 50. 

Armstrong,  Sir  W.,  his  Hydraulic  Ma- 
chinery, 72. 

Armstrong,  Sir  W.,  his  Inventions,  50. 

Arrow-Poison,  New,  from  Chin;i,  239. 

Arsenic  in  Artificial  Manures,  201. 

Arsenic  in  Green  Paper-hangings,  204. 

Arsenic  not  injurious  toLarvic  of  Flies 
204. 

Arsenic,  March's  Test  for,  202. 

Arsenic,  Reinsch's  Test  for,  202. 

Arsenical  Fly-paper,  203. 

Artesian  Well,  Trafalgar-square,  62. 

Astronomer  Koyal  on  the  Jloon's  Mo- 
tion, 142. 

Astronomer  Royal  on  the  Compass  in 
iron  ships,  157. 

Atlantic  Cable,  Hoarder  on,  178. 

Atlantic  Cable,  Report  on,  179. 

Atmosphere,  Aqueous  Vapour  of  the, 
144. 

Atmospheric  Electricity,  Joule  on,  165. 

Auckland,  Coal  Field  o"r,  2 14. 

Aurora  Borealis,  Electrical,  16G. 

Australia,  Salmon  for,  227. 

Australia,  Southern,  Geology  of,  243. 

Australian  Gold,  243. 

Axe,  Several  Bladed,  for  Stone-dressing, 
120. 

Axle- Boxes,  New  System  of,  81. 

Ball  Filled  with  Molten  Iron,  Experi- 
ments with,  41. 

Ballarat  Gold  Field,  243. 

Balloons  for  Explormg  Australia,  126. 


Balloon  Observations  by  the  British 
Association,  162. 

Barclay's  Patent  Indelible  Paper,  134. 

Barometer,  Annual  Variation  of,  274. 

Bee,  Cell  of  the,  163. 

Bee-Keeping,  Tcgetmeyer  on,  233. 

Beetles,  Eyeless,  235. 

Bell,  the  Great,  at  Westminster,  15. 

Bell-casting,  Steel,  94. 

Bessemer's  Improved  Iron  and  Steel, 
S3,  85—83. 

Beyrichia  from  Canada,  264. 

Bidder,  Mr.,  his  Address  to  the  Institu- 
tion of  Civil  Engineers,  13. 

Birds,  New,  224. 

Birds  of  Paradise,  New,  224. 

Blasting  Rock  Experiments,  68. 

Blaze-proof  Dresses,  Female,  212. 

Blood,  Coagulation  of  tlie,  2o6. 

Boots  and  Shoes  made  by  JIachinery, 
123. 

Bormg  for  Water,  61. 

Bovdell  and  Bray's  Traction  Engmes, 
il8. 

Bracket,  Self-supporting,  111. 

Bread  by  Machinery,  120. 

Bread,  New  Mode  of  Making,  122. 

Breakwaters  for  Harbours,  Burn's, 
New,  70. 

Brewster  on  Ancient  Glass,  152. 

Brewster  on  Calcodony  Landscape,  134. 

Brewster  on  Double  Refraction,  153. 

Brewster  on  Fog-Signals,  154. 

Brick  and  Tile  Machinery,  Dry  Clay, 
115. 

Bridges,  Westminster  and  Victoria,  Mr. 
Bidder  on,  14. 

Brixham  Cavern,  the,  215. 

Bronze  Coinage,  95,  96. 

Bronze  Decimal  Coinage  for  Canada,  95. 

Bronze  Statue-casting,  97. 

Brunei's  Albert  Tubular  Bridge,  77. 

Butterflies,  British,  235. 

Cable,  see  Atlantic  Cable. 

Cable,  Tasmanian,  Submarine,  181. 

Cables  for  Submarine  Telegraphs,  Jlr. 
Bidder  on,  14. 

Calccdony,  Landscape  in,  154. 

Capsules,  Manufacture  of,  94. 

Carbon  Ink,  Manufacture  of,  210. 

Cartridges,  Lubricating,  212. 

Cartridge,  New  Army  Blank,  46. 

Caverns,  Canadian,  246. 

Caverns,  Ossiferous  and  Fissures  o 
Devon,  245. 

Ceilings,  Securing,  112. 

Chemical  Equivalents,  Dr.  Lyon  Play- 
fair  on,  187. 

Chiuiuey-sliaft  straightened,  74. 


Chloroform,  Inhalation  of,  19". 
Chronoraetry  of  Life,  23(5. 
Civil  Engineering,  Progress  of,  13. 
Chuulet,  M.,  on  Lenses   and   Object- 
glasses,  152,  153. 
Clock,  Self-winding,  120. 
Clothing  made  by  Machinery,  121. 
Coal  Consumption,  Economy  of,  20, 
Coal-formation  of  Auckland,  24-1. 
Coal  in  South  Africa,  24-1. 
Coal,  Supply  of,  101. 
Cocoa-nut  Oil,  Extracting,  105. 
Collbr-daras  and  Piling,  Bryant  on,  67. 
Coinage,  Bronze,  for  Canada.  95. 
Coinage,  Copper  or  Bronze,  New,  96. 
Cold,  Remarkable,  in  Canada,  273. 
Colours,  Cause  of,  152. 
Colour-Blindnoss,  Dr.  Wilson  on,  150. 
Comet  of  1S59,  270. 
Comet,  Biela's  Double,  270. 
Comet  of  Donati,  271. 
Comets,  Tails  of,  their  Structure,  272. 
Compass,  the,  in  Iron  Ships,  Towsou's 

lleport  on,  156—159. 
Cone  Telegraph  System,  the,  75. 
Conservation  of  Force,  Faraday  on,  135. 
Cookery,  Military,   Captain     Grant's, 

107. 
Cooking  Apparatus,  New,  108. 
Crab,  Improved,  73. 
Crops,  Manuring,  IIG. 
Crystal,  Growth  of  one,  137. 
Curare  Poison  and  Lock-jaw,  198. 
Death's  Head  Motli,  remarkable,  233. 
Decimal  Coinage,  96, 
Deep-Sea  Pressure-gauge,  57. 
Deep-Sea  Soundings,  their  Uncertainty, 

159. 
Deriick,  the  Floating,  72. 
Development,  Progressive,  2^1. 
Diamonds,  Formation  of,  1S9. 
Disinfectant,  New,  199. 
Dividing  Metals  by  Rotation,  92. 
Douglas,  Sir  H.,  his  Improved  Screw 

Propeller,  27. 
Dragon-tree,  Growth  of  the,  238. 
Drains  and  Water-courses,  Clearing  of, 

by  Easton  and  Amos,  63. 
Dura  Den  and  its  Fossil  Fishes,  249. 
Dye,  Mauve,  208. 
Dye,  New  Black,  203. 
Dyes,  Red,  206. 
Dynamics  of  Gases,  13S. 
Earth,  Temperature  of  the,  200. 
Earthquake  in  Cornwall,  26U. 
Earthquake  at  Quito,  267. 
Eel,  Electrical,  22s. 
Eland  Meat,  (Jualityof,  223. 
Electric  Cable — see  Atlantic  and  Cable. 
Electric  Cable,    coiled.  Discharge   of, 

177. 
Electric  Conductibility  of  Wires   and 

Pressure,  167. 
Electric  Light  Apparatus,  1S2. 
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Electric  Loom,  Bonelli's,  165. 
Electric  Telegraph    sending  through 
Long  Wires,  161. 

Electric  Telegraph  in  France,  182. 

Elecirical  "  Frequency,"  168. 

Electrical  Theory  of  Aurora  Borealis, 
by  Grove,  1G6. 

Electricity,  Atmospheric,  165. 

J^lectririty  of  Tourmalines,  166. 

Electricity  transmitted  through  Water, 
Lindsay  on,  171. 

Electro-medical  Apparatus,  New,  184. 

Electro-Telegraphy,  Improved :  Across 
the  Tay  without  Wires,  174;  Auto- 
matic Writing  Telegraph,  Wheat- 
stone's,  175;  Globe  'I'elcgraph,  172; 
India- Rubber  Insulation,  172—173; 
Insulating  Wires,  172;  Long  Cir- 
cuits, A.  Varley's,  170;  Micro-Elec- 
tric Telegraph,  174;  Signals,  Im- 
proved, 176. 

Eleetrotype  ^Vork,  Durability  of,  186. 

Electro-Zinc  Deposits  on  Engraved 
Plates,  185. 

Elephant  Remains  at  Ilford,  250. 

Enlield  Rilie,  the,  52. 

Engine  Governor,  Jonson's  Marine,  19. 

Engraved  I'lates,  Printing  from,  185. 

Etna,  Events  of,  264. 

Eye,  Luminous  Impressions  on  the, 
155. 

Fabrics,  New,  132. 

Falkland  Islands,  Birds  from,  225. 

Faraday  on  the  Conservation  of  Force, 
135. 

Faraday  on  Ozone  and  Antozone,  189. 

Faraday  on  Phosphorescence  and  Fluo- 
rescence, 148. 

Faraday  on  Water  in  Lighthouses,  69. 

Ferns,  Vascular  Bundles  of,  237. 

Ferns,  Vegetative  Axis  of,  238. 

Pile-cutting  Macliinery,  93. 

Filters,  Magnetic  Proto-Carbide  of 
Iron,  193. 

Fire-escape,  New,  107. 

Fire-proof  Composition,  New,  106. 

Fire-proof  Dresses,  212. 

"  Fish  Rain,"  228. 

Fitzmaurice,  Hon.  Major,  his  New 
Light,  104;  Super-heated  Steam,  19. 

Flint  Implements  in  the  Drift,  252— 
260. 

Fitzroy,  Admiral,  on  the  Compass  m 
Iron  Ships,  158. 

Floating  Derrick,  the,  72. 

Floors,  Coverings  for,  110, 

Flue  Pedestal,  the,  100. 

Fly-papers,  Arsenical,  203. 

Footprints  on  the  Sea-shore,  251. 

Forgery,  Prevention  of,  133. 

Fossil  Elephants  at  Ilford,  250. 

Fossil  Fishes  of  Dura  Den,  219. 

"  Fossil  Lightning,"  2iS. 

Fossils,  Cape,  263. 
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Fossils  from  Xew  Zealatid,  2G3. 
Galvanoplasitic  Process,  New,  18-1. 
Gas  Baking  Oven,  Improved,  100. 
Gas  Lia-hted  by  Electri^'ity,  101. 
Gas-lierhting,  Improved,  iOO. 
Gas,  Water,  102. 
Gases,  Pynaiiiics  of.  138. 
Gases,  Heat  traus'ivlMoa  thvour;h,  139. 
Genetic  Cvde  in  ( ir.;aiiic  Nature,  217. 
Geology  of  New  ZcLilaud,  200. 
Geology  of  Southern  Australia,  2-13. 
Geology  of  Vancouver's  Island,  212. 
Gilding  Textile  Fabrics,  209. 
Glaciers,  Veined  Structure  of,  241. 
<3Iass,  Ancient,  Decomposition  of,  152. 
Glass,  Tensile  and  Compressive  Strength 

of,  59. 
Gorilla,  Professor  OTVcn's  Account  of 

the,  219. 
Granite,  Aberdeen    and   Kincardine- 
shire, 112. 
Grant,  Capt.,  his  Military  Cookery,  107. 
Gh-eat  Eastern  Steam-ship,  the,  15. 
Green  Colour,  New,  207. 
Gun,  the  Armstrong,  47—50. 
Gun,  Improved,  45. 
Guns,  Eifled,  33. 
Gunboat,  American,  39. 
Gunpowder  31ills,  Kiplosions  in,  108. 
Gunpowder,  Properties  of,  54—57. 
Gutta  Percha,  Society  of  Arts  lleport 

on,  109. 
Hawkesley's  Purification  of  the  Serpen- 
tine, 64. 
Hcat-Diffuscrs,  True  Action  of,  97. 
Heat  Sensation   caused   by  Carbonic 

Acid,  187. 
Heat     Transmitted    through     Gases, 

139. 
Berrmg,  Natural  History  of  the,  226. 
Hoist-Governor,  Baines's  Patent,  74. 
Hopkins,  Mr.,  on  the  Earth's  Tempe- 
rature, 260. 
Hot-blast  Ovens  for  Iron  Furnaces,  99. 
Human  Pace,  Supposed  Antiquity  of— 
Letters'  and  Papers    by    Anderson, 
Babbage,    Cull,    Evans,    Falconer, 
Flower,    Henslow,    Horner,     Lyell, 
Sir    Charles,  Ogden,    Osburn,    W., 
Prestwich,  Ramsay,  Sharpe,  Wright, 
T.,  Wyatt,  252— 2G0. 
Hydraulic  Engineering,  Bidder  on,  13. 
Hydraulic  Lift  at  Victoria  Docks,  71. 
Hydraulic  Machinery,    Sir  W.    Arm- 
strong's, 72. 
Hydrogen,  Binoxide  of,  138. 
Ice,  Professor  Forbes  on,  261. 
Insects,  Rare,  233. 

Institution   of  Civil   Engineers*  Pre- 
miums, 288. 
Iron-cased  War  Steam-Frigates,  11. 
Iron,  Cast,  Arches,  &9. 
Iron  Forgings,  Large,  89. 
Iron  Ships,  the  Compass  in,  156—159. 


Iron  and  Steel  Plates  and  Heavy  Ord- 

Iron,  \Vrought,  and  Steel,  Strength  of, 

83. 
Kaleidoscopic  Colour-top,  the,  151. 
Kelp,  Manufacture  of,  210. 
Kiang,  or  Wild  Horse  of  Thibet,  223. 
Kuhlmanii's  Water-Glass  Process,  113. 
Lamp,  Submarine,  66. 
Lancaster  liiiie,  the,  51 
Land-surveying,KcwPIottingScalefor, 

119. 
Lantern-fly  of  Honduras,  234. 
Lardner,  Dr.,  on  War  Engines,  40. 
Lavender,  Perks's   Cultivation  of,   at 

Hitehin,  240. 
Lead  in  Snufl;  206. 
Leather,  Vegetable,  110. 
Letters,  Damaged,  to  Ilestore,  133. 
Life,  Chronometry  of,  236. 
Light,  Fitzmaurice's,  104. 
Light,  Influence  of,  on  Animals,  150. 
Light,  New,  104. 
Light,  New  Apparatus  for  Analysing, 

154. 
Light,  Signal,  Silas's,  103. 
Lightliouses  and  Beacons,  Improved, 

Roberts  on,  69. 
Lighthouses,  Water  in,  69. 

Lock-jaw  and  Curare  Poison,  193. 

Lock,  Keyless,  120. 

Locomotives,   Coal-burning,    without 
Smoke,  80. 

Locomotive  Engines,  Coal  and  Coke 
in,  79. 

Locomotive,  Turnpike,  81. 
Lueemariada,  New,  22S. 

Madder,  Properties  of,  207. 

Magnetic  Action  of  the  Sun,  140. 

Jlagneto-Electric  Light  at  South  Fore- 
land Lighthouse,  183. 

Mammals,  Fossil,  Owen  on,  246. 

Manuring  Crops,  Experimental,  116. 

Match,  the  Safety,  102. 

Mauve  Dye,  New,  208. 

Metals  divided  by  Rotation,  92. 

Meteorological  Summary  of  1859,  279. 

Milk,  Preservation  of,  192. 

Miners'  Safety  Cage,  S2. 

Jlinerals,  Artilicial  formation  of,  190. 

MoUusks,  Nudibrauchiate,  229. 

Mont  Blanc,    Thermometric   Stations 
on,  146. 

Moon,  Eruptive  Action  in  the,  273. 

Moon's  Motion,  the  Astronomer  Royal 
on,  142. 

Nails  and  Bolts,  Spiral  Driving,  93. 

New  Zealand,  Geology  of,  269. 

New  Zealand,  Sparrows  for,  225. 

Obituary  of  Eminent  Persons,  1S59, 281. 

Object-glasses,  Focus  of,  153 . 

Observatory,  the  Royal,  Report  on,  276. 

Oil,  Cocoa-nut,  Extracting,  105. 

Oil,  Solidification  of,  209. 
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Orgf.nic  Nature,  Genetic  Circle  in,  217. 

Oven,  Gas  Unking-,  Improved,  160. 

Ovens,  Hot-blast,  for  Iron  Furnaces,  99. 

Owen,  Prof.,  his  new  Classification 
of  Reptiles,  231. 

Owen,  Prof.,  on  the  Eland  Meat,  223. 

Owen,  Prof.,  account  of  the  Gorilla.  219. 

Owen,  Prof.,  on  Fossil  Mammals,  24G, 

Ozone,  Atmospheric,  273. 

Ozoue  and  Avitozone,  Faraday  on,  1S9. 

Paper,  Barclay's  Patent  Indelible,  124. 

Paradise,  Now  Birds  of,  221. 

Pheasants,  New,  226. 

Phonautograph,  the,  by  the  Abbe 
Moigno,  145. 

Phonoscope  and  Hydrophone,  the,  145. 

Phosphorescence  and  Fluorescence, 
Fiu-aday  on,  148. 

Photographic  Process,  213 — 216  :  Car- 
bon Printing,  213;  Engraving  on 
Wood,  214;  Lens,  New,  215 ;  Light, 
now  miction  of,  by  Niepcc,  213 ;  Muro- 
Pliotou'raphy,  il5;  Photo-lithotyiie, 
214;  i'lioto;,TaDhs  for  Government 
Institutions,  216 ;  Piatinum  Toning, 
215. 

Piling  and  Coffer-dams,  Bryant  on,  67. 

Pipes,  New  Modes  of  Joining,  93. 

Planing  Machine,  New,  123. 

Plants,  Growth  of,  237. 

Plants,  Respiration  of,  237. 

Poisons,  Metalli  •,  pftoft'on  of,  203. 

Powder-mills,  !  ■,   -  :  -;    mi,  108. 

Pressure  G:\u-r     •         :      ,    7. 

Printing-oliie- ,  ]■  i^.r-in^l,  IJl). 

Printing-press,  L  nivtriul,  IM. 

Printing  Shawls,  132. 

Printing-Surface,  see  Surface-Printing. 

Pterapsis  in  Lower  Ludlow  Rock,  203. 

Radiation,  Solar,  272. 

Railway  Breaks,  Fairbairu  on,  79. 

Railway  Brid;^-e,  Brunei's  Tubular,  78. 

Railway  Bridges,  Great  Spans  in,  76. 

Railway,  Liverpool  and  Manchester,  75. 

Rain,  Diminution  of,  175. 

Rain,  tJnusual  in  the  Lake  District,  275. 

Ransome,  F.,  on  Water-glass,  113. 

Red  Lead,  Substitute  for,  124. 

Refraction,  Double,  Brewster  on,  153. 

Rcnnie,  George,  and  Liverpool  and 
Manchester  Railway,  75. 

Reptiles,  >iew  Classification  of,  by 
Uwen,  231. 

Reptilian  Eggs,  249. 

Reptilian  Remains,  24S. 

Revolvers,  Improved,  4(3. 

Rhodes's  Patent  Tents,  53. 

Rifle  Cannon,  American  New,  42. 

Rifles,  Lancaster  and  Enfield  compared, 
51. 

Rifled  Gun,  Haddan's,  44. 

Rifled  Gun,  Thomas's,  43. 

Rotatory  Motion  and  Astronomical  Ob- 
servations at  Sea,  143. 


Royal  Observatory,  Aunual  Report  on 
the,  275—278. 

Royal  Society's  Medals  Awarded,  1G3. 

Russell,  Scott,  his  Metallic  Ships,  91. 

Safety-Cage  for  Miners,  82. 

Safety  Matcli,  the,  102. 

Salamander,  living  at  Paris,  231. 

Salmon  for  Australia,  227. 

Saturn,  Occultation  of,  270. 

Screw  Line-of-battle  Ship  Victoria,  24. 

Screw  Propellers,  Experiments  v/ith,  29. 

Screw  Propeller,  Sir  H.  Douglas's  Im- 
proved, 27. 

Seal,  Eared,  of  the  Cape  of  Good  Hope, 
222. 

Serpentine,  PuriCealion  of  the,  64. 

Shea  Butter,  Economy  of,  239. 

Ships  of  the  Royal  Navy,  Modifications 
of,  37. 

Sliips,  Scott  Russell's  Metallic,  91. 

Ship's  Windlass,  New,  37. 

Ship-buikling,  Improvements  in,  36. 

Sliip-building,  Timber  for,  33. 

Signals,  Fog,  suggested,  154. 

Signal  Lights,  Silas's,  103. 

Silvered  Surfaces  Protected  by  Liebig's 
Process,  1S6. 

Snake- Bites,  Antidote  for,  232. 

Solvent,  Remarkable,  209. 

Sound,  Intensification  of,  145. 

Soundings,  Deep  Sea,  uncerrain,  159. 

Sparrows  for  New  Zealand,  225. 

Species,  Origin  of,  241. 

Specil^o  Gravities,  New  Mode  of  Ascer- 
taining, 138. 

Spencer's  3Iagnctie  Proto-Carbide  of 
Iron  Filters,  193. 

Spider,  Ravenous,  233. 

Statue-casting,  Bronze,  97. 

Steam  Agriculture,  112, 113. 

Steam  Batteries,  New  Iron,  23. 

Steam-boiler  Explosions  Prevented,  21. 

Steam,  Density  of,  20. 

Steiim,  Dry  Saturated,  191. 

Steam  Fire-engine,  American,  32. 

Steam  Fire-engine,  by  Shand  and  Ma- 
son, 31. 

Steam-Hammer,  Gigantic,  for  Woolwich 
Arsenal,  50. 

Steam  Navigation,  Improvements  in,  22. 

Steam  Plough,  Chandler  and  Oliver's, 
33. 

Steam  Ram,  New  Iron,  25. 

Steam-ship,  the  Great  Eastern,  15. 

Steam-sliips,  Iron,  30. 

Steam,  Super-heated,  17. 

Steam,  Superseded,  21. 

Steam  Transport,  Economy  of,  20. 

Steel  Bell-casting,  94. 

Steel,  Improved  Manufacture  of,  83. 

Steel  and  Iron,  Malleable,  Bessemer's 
Patent,  85. 

Submarine  Boat,  C6. 

Submarine  Lamp,  CG. 


Submarine  Warfare,  33. 

Submarine  Wort:,  67. 

Sun,  Magnetic  Action  of  the,  110. 

Super-beated  Steam,  17. 

Surface-Condensation,  20. 

Surface-Printing,   Collins's  Improved, 

129. 
Surfaoe-Printinjr  from  Engraved  Plates, 

by  Bradbury,  130. 
Swift,  the  Tree,  from  Macassar,  225. 
Teeth,  New  Stopping  for,  199. 
Telecrraijh  System,  the  Cone,  75. 
Tent's,  Major  Rhodcs's  Patent,  53. 
Thames,  Cleansing  the,  63. 
Thomas,  Lynall,  nn  (iunpowder,  5i,  55. 
Timber,  Extraordinarv,  31. 
Timber,  to  preserve  from  Deeay,  30. 
Timber,  to  protect  from  Fire,  iu6. 
Traction  Engines,  lioydell  and  Bray's, 

lis. 

Trade  Marks,  Leone  Levi  on,  121. 
Trafalgar-square  Water-works,  61. 
Tyndall,  Professor,  on  Thermouictrical 

Stations  on  Mount  Blanc,  146. 
Type-Composing  Machine,  Hattersley's 

New,  127. 


Type-Composing  Macliine.Young's,  128. 
Vancouver  Island,  Geology  of,  242. 
Vesuvius,  Eruption  of,  267. 
Victoria  15ridge,  Canada,  see  Bridges. 
Victoria,  Screw  Line  of  Battle-ship,  24. 
Volcano  Manna  Loa,  Eruption  of,  265. 
Volcanops,  Coniral  Form  of,  265. 
Voltaic  Pile,  lini.nivementinthe,  169. 
WarryV  r.rtarl'.-li'adir.ir  Cannon,  15. 
War  Fn-iiics,  Dcstnictive,  40. 
Water,  lioring  for,  61. 
Water,  Fresh,  from  Sea-ice,  160. 
Water  Gas,  Economy  of,  102. 
Water-Glass  and  its  Applications,  113. 
Water  Supply,  Extraordinary,  242. 
Water-works,  Trafalgar-square,  61. 
Waves,  Destructive  Efiects  of,  161. 
Wax,  Japanese,  232, 
Westminster  Bridge,  sec  Bridges. 
Wines,  Freneii,  Adulterated,  205. 
Winters,  Mild,  274. 
Wire  Uope,  Strength  of,  84. 
Woody  Fibre  Transformed  into  Sugar, 

201. 
Zoology  and  Botany,  Progress  of,  217. 


INSTITUTION    OF    CIVIL   ENGINEERS. 
The  Council  of  the  Institution  of  Civil  Engineers  have  awarded  the  following 
Premiums  for  Papers  read  during  the  past  Session  : — 

1.  A  Telford  Medal,  to  Michael  Scott,  M.  Inst.  C.E.  for  his  Paper  "De- 
scription of  a  Breakwater  at  the  Port  of  Blyth,  and  of  Improvements  in  Break- 
waters, apphcable  to  Harbours  of  Eefuge." 

2.  A  Telford  Medal,  to  Robert  Mallet,  M.  Inst.  C.E.,  for  his  Paper  "  On  the 
Co-efficients  of  Elasticity  and  of  llupturo  in  Wrought  Iron,  in  relation  to  the 
volume  of  the  Metallic  Mass,  its  metallurgio  treatment,  and  the  axial  direction 
of  its  constituent  crystals." 

3.  A  Telford  Medal,  to  Henry  Bessemer,  for  his  Paper  "  On  the  Manufactura 
of  Malleable  Iron  and  SteeL" 

4.  A  Telford  Medal  and  the  Manby  Premium,  in  Books,  to  William  Joseph 
Kingsbury,  Assoc.  Inst.  C.E.,  for  his  Paper  "Description  of  the  Entrance, 
Entrance  Lock,  and  .letty  Walls  of  the  Victoria  (London)  Docks ;  with  Re- 
marks on  the  Porm  adopted  in  the  construction  of  the  Wrought-Iron  Gates  and 
Caisson." 

5.  A  Watt  Medal,  to  James  Wardrop  Jameson,  Assoc.  Inst.  C.E.,  for  his 
Paper  "  On  the  Performances  of  the  Screw  Steam-ship  Sahel,  fitted  with  Du 
Trembley's  Combined  Vapour  Engine,  and  of  the  Sister  Ship  Oasis,  with  Steam 
Engines  worked  expansively,  and  provided  with  partial  surface  condensation." 

6.  A  Council  Premium  of  Books  to  Thomas  Sebastian  Isaac,  for  his  Paper 
"  On  the  Successful  Working,  by  Locomotive  power,  over  gradients  of  1  in  17, 
and  curves  of  300  feet  radius,  on  Inclines  in  America." 

7.  A  Council  Premium  of  Books  to  Matthew  Bullock  Jackson,  M.  Inst.  C.E. 
for  his  Paper,  "  Description  of  the  Gravitation  Water- Works  at  Melbourne, 
South  Australia." 


*,*  Erratum  in  Tear-Sook  of  Facts,  1859,  p.  13:  the  cheque  presented  to  Mr. 
C.  Manby,  F.R.S.,  by  the  Institution  of  Civil  Engineers  was  for  2000/.— uot  200/., 
as  erroneously  stated  in  the  above  page. 


.^tibertiscments. 


Cassell's  BiblicalEducator,  ad.jWeekly . 
Cassell's  Family  Paper,  Id.,  Weekly. 
The  Photographic  News,  3d.,  Weekly. 


ILLUSTRATED    EDUCATIONAL    AND    OTHER    WORKS, 

Suited  for  Schools  and  Family  Keading. 

MESSRS.  CASSELL,  PETTER,  &  GALPIN'S  DESCRIP- 
TIVE CATALOGUE  FOR  1860,  containing  a  Comprehensive  Epitome 
of  all  the  Works  issued  by  them,  wiU  be  forwarded  free  on  receipt  of  a  postage 
stamp. 

NOW  Ilf  COUBSE  OF  PtrBI/ICAIIOIf. 

CasseU's  Ulnstrated  Bible,  Id.,  Weekly. 
Cassell's  Ulnstrated  History  of  England, 

Id.,  Weekly. 
Cassell's  Popular  Natural  History,  6d., 

Monthly. 
CASSELL,  PETTER,  &  GALPIN,  LA  BELLE  SAUVAGE  YARD,  E.G. 

CHUBB'S  PATENT  DETECTOR  LOCKS. 

CHUBB'S   FIRE  AND  BURGLAR-PROOF   SAFES. 

CHUBB'S  FIREPROOF  STRONG-ROOM  DOORS. 

CHUBB'S  STREET-DOOR  LATCHES. 

CHUBB'S   CASH  AND   DEED   BOXES. 

Illustrated  Price  Lists  sent  Free. 
CHUBB  AND  SON,  67,  ST.  PAUL'S  CHURCHYARD,  LONDON 

WRITING,  BOOK-KEEPING,  &c., 

PERSONS  of 
any  age,  however 
6ad  their  writing,  may, 
in  EIGHT  LESSONS, 
nOquire  permanently  an 
t'  e^ant  and  flowing  Style 
ul  Penmanship,  adapted 
either  to  professional 
iiursuits  or  private  cor- 
it'spondeuce.  Arithme- 
tic on  a  method  requiring 
only  one-third  the  time 
usually  requisite.  Book- 
keeping, as  practised  in 
the  Government,  Bank- 
ing, and  Merchants' Offices;  Short-hand,  &c.  ForTerms,&c.,applytoMr.  SMART, 
at  the  Institution,  97b,  Quadrant,  Regent  Street  (corner  of  Swallow  Street), 
London,  removed  from  No.  5,  Piccadilly. 

*,*  Caution.— No  connexion  with  parties  travelling  in  the  Provinces  assum- 
ing the  name,  copying  the  advertisements,  &c.,  of  Mr.  William  SiiARi,  whose 
only  address  is— 97b,  Quadrant,  Regent  Street,  I.ondon. 

ESTABLISHED  UPWARDS  OF  25  YEARS. 

PRIVATE  AND  CARRIAGE  ENTRANCE  IN  SWALLOW  STREET. 
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BANK    OF    DEPOSIT. 

NATIONAL   ASSUKANCE   AND    INVESTMENT    ASSOCIATION. 


ESTABLISHED  MAY,  1844. 


EMPOWERED  BY   SPECIAL  ACT  OF  PAELIAMENT, 
CAPITAIi  STOCK.,  £.100,000. 


OBJECTS  OF  THE  COMPANY. 


This  Company  was  established  in  1844,  for  the   purpose  of  opening  to  the 
public  an  easy  and  safe  mode  of  Investment,  with  a  high  rate  of  Interest. 

PLAN  OF  OPERATIONS. 

The  Bank  of  Deposit  differs  from  ordiuaiy  Banks  in  the  mode  of  employing 
Capital — money  deposited  with  this  Company  being  principally  lent  upon  well- 
secured  Life-Interests,  Eeversions  in  the  Government  Ponds,  or  other  property 
of  undoubted  value.  This  class  of  investment  yields,  it  is  well  known,  the 
greatest  amount  of  profit,  with  ample  security.  Loans  made  by  the  Company 
are  collaterally  secured  by  policies  of  Assurance  on  the  Lives  of  the  Borrowers, 
or  their  nominees,  effected  at  rates  of  premium  which  ensure  the  validity  of  the 
Policies  against  every  possible  contingency,  secure  adequate  profit  to  the  Com- 
pany, and  provide  for  the  expenses  of  management. 

ORDINARY  DEPOSIT  ACCOUNTS. 

Accounts  may  be  opened  with  sums  of  any  amount,  and  increased  from  time 
to  time,  at  the  convenience  of  Depositors.  A  Stock  A''ouoher,  signed  by  two 
Directors,  is  given  for  each  sum  deposited. 

WITHDRAWAL  OF  ORDINARY  DEPOSITS. 

In  order  that  the  permanent  and  profitable  investments  in  which  the  funds 
are  employed  may  not  be  unnecessarily  disturbed,  power  is  reserved  to  require 
six  mouths'  notice  of  withdrawal.  It  being,  however,  one  of  the  principal  objects 
of  the  Institution  to  unite  a  popular  system  of  investment  with  the  greatest  pos- 
sible accommodation  to  the  public,  the  Board  have  power  to  dispense  with  notice, 
and  to  allow  parties,  in  cases  of  necessity,  to  withdraw  the  whole  or  any  portion 
of  their  Deposits  on  Special  Application. 

RATE  AND  PAYMENT  OF  INTEREST. 

The  Interest,  which  has  never  been  less  than  Five  per  Cent,  per  Annum  on 
Ordinary  Deposits,  is  payable  in  January  and  July,  on  the  amount  standing  in 
the  name  of  the  Depositor  on  the  30th  June  and  31st  December,  and  for  the  con- 
venience of  parties  residing  at  a  distance,  may  be  received  at  the  Branch  Offices, 
or  remitted  through  Country  Bankers. 

SPECIAL  DEPOSITS. 

Deposits  made  by  Special  Agreement  for  fixed  periods  can  be  withdrawn  wHkoiit 
notice. 

PETER  MOKKISON, 
3,  Pai,i  Mali  East,  London,  S.W.  Managing  Director. 


Forms  for  opening  accounts  may  be  obtained  at  any  of  the  Branches  or  Agencies, 
or  win  be  sent,  post  free,  on  application. 
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NEW  ILLUSTRATED  WOUKS. 


!  A  Book  of  Favourite  Modern  Ballads.     Illustrated 

with  Fifty  Engravings,  printed  in  tints,  from  original  drawings  by 
C.  W.  Cope,  R. A.,  J.  C.  Horslev,  A.R.A.,  A.  Solomon,  S.  Palmeu, 
G.  H.  Thomas,  Bieket  Foster.  E.  Duncan,  E.  Cohboui.d,  W.  IIar- 

j  VEY,  W.  J.  Grant,  Eercival  Skelton,  Harrison  Weir,  etc.,  and 

ornamented  on  every  page  M'ith  borders  and  floral  decorations, 
printiHi  in  gold,  from  designs  by  Albert  "Warren.  Square  Svo, 
very  handsome  binding,  elabora'tel}'  gilt,  price  21s.,  or  bound  in 

I  morocco,  31s.  6d. 

I    The    Song   of   Hiawatha.     By  II.  W.  Longfellow. 

Illustrated  -with  Twenty-four  choice  Engravings  on  wood,  from 
drawings  by  G.  H.  Thomas.  Crown  Svo,  bound  in  a  richly  orna- 
mented and  illustrated  cover,  price  12s.,  or  bound  in  morocco,  2Is. 

The  Poetical  Works  of  Robert  Bums.     Illustrated 

with  numerous  highly-finished  Engravings  on  wood,  from  drawings 
by  C.  W.  Cope,  R.A..  J.  C.  Horsley,  A.E.A.,  F.  W.  Topham, 
George  Thomas,  Birket  Foster,  Harrison  Weir.  A.  Johnston, 
S.  Edmonston,  J.  Drummond,  R.S.A.,  J.  Archbr,  R.S.A.,  Harey 
Rogers,  T.  Macqtjoid,  etc.  In  small  4to,  printed  by  Clay  on 
toned  paper,  and  bound  in  a  richly  ornamented  cover,  price  21s. 

86,  Fleet  Street,  and  Paternostee  Row,  London. 


W.  KENT  AND   CO/S   CATALOGUE. 


Illustkated  "Works — Continued.'] 

The  Merrie  Days  of  Eng-land ;  Sketches  of  the  Olden 

Time.  By  Edward  I^I'Dermott.  Illustrated  with  Twenty  large 
Engravings  from  drawings  by  Joseph  Nash,  Geoege  Thomas,  Bir- 
KET  Foster,  Edward  Corbould,  etc.,  and  ornamented  with  nu- 
merous initial  letters  and  tail  pieces  by  Harry  Rogers.  Hand- 
somely bound  in  cloth,  decorated  in  the  manner  of  the  Eliza- 
bethan period.  Crown  4to,  Sis.  cloth  gilt,  or  34s.  morocco  elegant 
or  antique. 

Dreamland.  By  Makt  Elizabeth.  Illustrated  by  Jessie 
MACLEOD,  and  Printed  in  Tints  by  Hanhart.  The  list  of  Illustra- 
tions comprises  The  Poet's  Dream — Youth's  Dream  of  Ambition — 
The  Exile's  Dream — Age's  Dream  of  the  Past — Dream  of  the  Crimi- 
nal— The  Conqueror's  Dream — The  Merchant's  Dream — The  Miser's 
Dream — The  Murderer's  Dream — A  Dream  of  Happiness — A  Dream 
of  Plenty — A  Dream  of  Peace — The  Dream  of  the  Brave  Knight. 
This  book,  from  the  very  exquisite  manner  in  which  it  is  got  up, 
deserves  a  place  on  every  drawing-room  table.  Demy  4to,  richly 
bound,  21s.  plain;  42s.  highly  coloured. 

Cliristmas  with  the  Poets:  A  Collection  of  Engb'sh 

Poetry  relating  to  the  Festival  of  Christmas.  Upwards  of  Fifty 
Engravings  from  Drawings  by  Biuret  Foster,  and  numerous 
initial  letters  and  borders  printed  in  gold.  New  Edition,  with 
additional  Embellishments,  super-royal  8vo,  richly  bound,  21s. ; 
morocco,  31s.  6d. 

The  Loves  of  the  Poets ;  or,  Portraits  of  Ideal  Ecaiity : 

being  a  series  of  original  Steel  Engravings,  drawn  by  the  most  eminent 
Artists,  and  engraved  by  Mote,  with  Illustrative  Text  by  Texny- 
soN,  Wordsworth,  etc.  Demy  4to,  richly  ornamented,  21s.  plain  ; 
42s.  coloured. 

The  Miller's  Daughter.     By  Alfred  Tenntson.     IUus- 

tratedwith  Seventeen  Steel  Engravings,  drawn  by  A.  L.  BoxD,  and 
engraved  by  Mote.  With  a  Portrait  of  the  Author.  Small  4to, 
handsome  cloth  binding,  16s. ;  morocco,  24s. 

The  Fables  of  .ffisop  and  Others.    Translated  into 

Human  Naturc,withTwenty-five  humorous  lUustrationsby  Charles 
H.  Bennett,  author  of  "  Shadows."  Small  4to,  ornamental  boards, 
6s.  plain  ;  10s.  6d.  coloured. 

«  A  move  amusing,  and  eke  a  more  instructive  work,  it  is  not  easy  to  imagine." 
—  Ohiervcr. 


[86,  Fleet  Street,  ane 
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Illustrated  Works — Cojiiinued.'} 

Merry  Pictures  by  Comic  Hands;  being  a  Collection 

of  Humorous  Designs  by  Phiz,  Doyle,  Leech,  Meadows,  Hine, 
etc.,  with  Illustrative  Text.  Oblong  folio,  handsome  cover  by 
CroNvquill,  12s. 

Milton's  L' Allegro  and  II  Penseroso :  Avith  upwards  of 

Thirty  Illustrations,  drawn  and  etched  by  Birket  Foster.  The 
text  printed  in  red.  Super-royal  8vo,  neatly  bound,  21s. ;  morocco, 
31s.  6d. 

"Altogether  one  of  the  handsomest  and  most  beautiful  books  which  has  come 
under  our  notice." — Morni>ig,Post. 

Longfellow's  Poetical  Works,  Illustrated.    New  and 

Enlarged  Edition.  Including  "  Evangeline,"  "  Voices  of  the 
Night,"  "  Seaside  and  Fireside,"  "  The  Golden  Legend,"  and 
other  Poems.  With  One  Hundred  and  Seventy  Engravings  on 
Wood,  from  Designs  by  Birket  Foster,  Jane  E.  Hay,  and  John 
Gilbert.     Crown  8vo,  21s.  cloth  ;  30s.  morocco. 

"Evangeline,"  separately,  lOs.  6d.  cloth;  16s.  morocco. 
"Voices  of  the  Night,"  "Seaside,"  &c.,  los.  cloth;  21s.  morocco. 

Longfellow's  Golden  Legend,  Illustrated.     A  New 

and  Kevised  Edition,  with  numerous  Alterations  and  Notes  by  the 
Author.  Illustrated  by  Birket  Foster.  Crown  Svo,  12s.  cloth ; 
21s.  morocco. 

Longfellow's  Courtship  of  Miles  Standish,  and  other 

Poems.      Illustrated    by    John  Aksolox,    Birket  Foster,    and 
M.  S.  Morgan.  Grown  Svo,  7s.  6d.  cloth  gilt. 
"  No  reader  can  fail  to  perceive  how  natural  and  charming  ia  this  Poem."— 

Examiner. 

*^*  For  other  Editions  of  Longfellow's  Works  see  pages  9  and  10. 

Bunyan's  Pilgrim's  Progress.  Profusely  Illustrated  by 
William  Harvey  ;  with  Memoir  by  the  Eev.  George  Cheever, 
D.D.  Third  Edition,  crown  Svo,  12s.  cloth  ;  IBs.  morocco  ;  large 
paper,  42s.  cloth ;  6O3.  morocco. 

The  Heroines  of  Shakspeare :  Porty-five  Portraits  of  his 

principal  Female  Characters.  Engraved  under  the  superintendence 
of  Mr.  Charles  Heath,  from  Drawings  by  the  best  Artists.  Im- 
perial Svo,  handsomely  bound  in  morocco,  42s.  ;  Coloured  Plates, 
£3  13s.  6d.  Proofs  before  letters,  on  large  paper,  £5  03.,  hand- 
somely bound. 


Paternoster  Kow,  London.] 
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Illustrated  Works — Contiiiued.'\ 

Portraits  of  Ladies  of  Distinction  at  the  Court  of 

Her  Majesty  Queen  Victoria.  A  Series  of  charming  Portraits  of 
the  Young  Female  Nobility,  beautifully  engraved  by  the  most 
eminent  Artists.  Proof  impressions,  impl.  4to,  price  £2  2s.,  hand- 
somely bound. 

Curiosities  of  Glass-making :   A  History  of  the  Art, 

Ancient  and  Modern.  By  Apsley  Pellatt,  Esq.  "With  Six 
beautifully  coloured  Plates  of  Antique  Vases,  &c.  Small  4to, 
cloth,  12s. 

Museum  of  Painting  and  Sculpture :  A  Collection  of 

the  principal  Pictures,  Statues,  and  Bas-reliefs  in  the  Public  and 
Private  Galleries  of  Europe.  This  work,  which  contains  En- 
gravings of  all  the  chief  works  in  the  Italian,  German,  Dutch, 
French,  and  English  Schools,  includes  Twelve  Hundred  Plates, 
and  is  an  indispensable  vade-mecum  to  the  Artist  or  Collector.  In 
17  handsome  volumes  small  8vo,  neatly  bound,  with  gilt  tops, 
£4  14s.  6d. 

The  Bible   Gallery:   Eighteen  Portraits  of  the  Women 

mentioned  in  Scripture,  Engraved  from  Original  Drawings,  with 
Letterpress  Descriptions.  Imperial  8 vo,  handsomely  bound,  21s. ; 
with  Plates  beautifully  coloured,  423. 

The  Women  of  the  Bible.  Eighteen  Portraits  (forming 
a  Second  Series  of  The  Bible  Gallery).  Handsomely  bound, 
21s. ;  coloured,  42s. 

The  Language  of  Flowers ;  or,  The  Pilgrimage  of  Love. 
By  Thomas  Miller.  With  Eight  beautifully  coloured  Plates. 
Second  Edition,  small  Svo,  cloth,  6s. ;  morocco,  7s.  6d. 

Milton's  Poetical  Works.  Paradise  Lost  and  Regained, 
Comus,  Samson  Agonistes,  L' Allegro,  &c. ;  with  Essay  on  Milton's 
Life  and  Writings,  by  James  Montgomery.  Illustrated  with  One 
Hundred  and  Twenty  Engravings,  by  Thompson,  Williams,  Orrin 
Smith,  &c.,  from  Drawings  by  William  Harvey.  Two  volumes, 
crown  Svo,  24s.  cloth ;  34s.  morocco. 

Cowper's   Poems.      With  Life  and  Critical  Remarks  by 
the   Eev.  Thomas   Dale  ;    and  Seventy-five  fine  Engravings  by    I 
J.  Orrin  Smith,  from  Drawings  by  John  Gilbert.     Two  vols, 
crown  Svo,  24s.  cloth;  34s.  morocco. 

"  The  handsomept  of  the  editions  of  Covper."— Spectator, 


[86,  Fleet  Street,  and 
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Illustrated  Works — Continued.'\ 

Thomson's  Seasons  and  Castle  of  Indolence.    With 

■  Life  and  Critical  Remarks  by  Allan  Cunningham  ;  and  Forty- 
eight  Illustrations  by  Samuel  Williams.  12s.  cloth  ;  17s. 
morocco. 

Seattle  and  Collins's  Poetical  Works.    "Witli  an  Essay 

on  their  Lives  and  "Writings ;  and  Illustrations,  engraved  by  S. 
"Williams,  &c.,  from  Drawings  by  John  Aesolon.  Crown  8vo, 
cloth,  12s.  ;  morocco,  17s. 

Sir  Walter  Scott's  most  Popular  Works— 

Tilfs  Illustrated  Editions. 

1.  THE    LAY  OF  THE    LAST   MINSTREL. 

2.  THE    LADY  OF   THE   LAKE. 

3.  MARMION  :  A  TALE   OF   FLODDEN    FIELD. 

4.  ROKEBY. 

These  elegant  volumas  are  uniformly  printed  in  fop.  8vo,  and  Illus- 
trated with  numerous  Engravings  on  Steel.  Price  7s.  cloth  ;  10s.  6d. 
morocco  elegant. 


BIOGEAPHY,   TKAYEL,   ETC. 


Men  of  the  Time :  or,  Biograpliical  Sketches  of  Emi- 
nent Living  Characters — Authors,  Architects,  Artists,  Composers, 
Capitalists,  Dramatists,  Divines,  Discoverers,  Engineers,  Journal- 
ists, Men  of  Science,  Ministers,  Monarchs,  Novelists,  Painters, 
Philanthropists,  Poets,  Politicians,  Savans,  Sculptors,  Statesmen, 
Travellers,  Voyagers,  "Warriors.  With  Biographies  of  Celebrated 
Women.  Greatly  Enlarged  Edition.  With  Several  Hundred  addi- 
tional Memoirs,  small  8vo,  12s.  6d.  cloth. 

The  Life  and  Remains  of  Douglas  Jerrold.    By  his 

Son,  Blanchard  Jerrold.  Containing,  also,  a  quantity  of  Inter- 
esting Correspondence  with  some  of  the  principal  Literary  Men  of 
the  day.     With  a  Portrait  on  Steel.     Crown  8vo,  12s.,  cluth. 

"  Here  -we  have  Jerrold  at  Home,  and  a  more  beautiful  and  winning  portrait  of 
a  man  of  letters  does  not,  we  think,  exist." — AihencBum. 

Paternoster  Row,  London.] 
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BlOGR-VPHY,  ETC. — Continued.'\ 

The  Heroes  of  England;  or,  England's  Warriors  by 
Sea  and  Land.  Being  Stories  of  the  Lives  of  the  most  celebrated 
Soldiers  and  Sailors  from  Edward  the  Black  Prince  to  the  present 
time;  with  Illustrations  by  John  Gilbert,  and  a  Portrait  on  Steel 
of  General  Havelock.     Fcp.  8vo,  6s.,  cloth. 

Prince  Charlie,  the  Young  Chevalier.   By  M.  Johnes, 

Author  of  "  A  Boy's  Book  of  Modern  Travel  and  Adventure,"  etc. 
Illustrated  with  Eight  Engravings  from  drawings  by  M.  S.  Morgan. 
Fcap.  8vo,  price  5s.,  cloth  gilt. 

A  Boy's  Book  of  Modern  Travel  and  Adventure.    By 

M.  JoiiNES,  Author  of  "Children's  Bible  Picture-Book,"  "His- 
torical Tales,"  etc.  Illustrated  with  Eight  Engravings  from  draw- 
ings by  William  Harvey.     Fcap.  8vo,  cloth  gilt,  os. 

Relics  of  Genius:   Visits  to  the  Last  Homes  of  Poets, 
Painters,    and   Players :    with  Biographical  Sketches.     By  T.  P. 
Geixsted.     "With  Illustrations.     Square  l6mo,  6s.,  cloth  gilt. 
"  The  fondness  for  literary  gossip  is  one  of  the  most  marked  characteristics  of 

our  times,  and  to  those  -n-ho  would  indulge  in  it  we  can  hardly  recommend  a  plea- 

santer  companion  than  Mr.  Grinsted." — Morninij  Herald. 

The  Crusades  and  the  Crusaders ;   or.  Stories  of  the 

struggle  for  the  Holy  Sepulchre.  By  J.  G.  Edgar.  Illustrated 
with  Cuts  by  Jull^^n  Portch.     Fcap.  Svo,  5s.,  cloth. 

The  Wars  of  the  Roses;  or,  Stories  of  the  Struggles 
between  York  and  Lancaster.  By  J.  G.  Edgar.  Beautifully 
Illustrated.     Fcap.  Svo,  5s.,  cloth. 

"  These  tales  somewhat  remind  us,  in  their  easy  and  picturesque  style,  of  Sir 
Walter  Scott's  celebrated  and  fascinating  performance.  It  is  the  very  book  to  put 
into  the  hands  of  a  manly  hoy  ."—Critic. 

The  Boyhood  of  Great  Men  as  an  Example  to  Youth. 

By  John  G.  Edgar.  With  Cuts  by  B.  Foster.  Fifth  Edition, 
3s.  6d.  cloth  ;  43.  gilt  edges. 

"  It  would  have  been  a  matter  of  regrret  to  see  such  a  book  badly  executed. 
That  regret  we  are  spared,  for  this  little  volume  is  simply  and  well  done.  The 
biographies  are  numerous  and  brief,  but  not  too  short  to  be  amusing ;  and  as 
thousands  of  boys  thirst  for  greatness,  which  is  acquired  by  ones  and  tens,  there 
will  be  thousands  glad  to  read  a  book  like  this." — Examiner, 

Footprints  of  Famous  Men ;  or,  Biography  for  Boys. 
By  J.  G.  Edgau.  Cuts  by  Foster.  Fourth  Edition,  Ss.  6d.  cloth ; 
43.  gilt  edges. 

••  A  very  useful  and  agreeable  volume.  It  is  useful,  as  biography  is  always  an 
important  ally  to  history  ;  and  it  is  useful,  because  it  gives  another  blow  to  the 
waning  idea,  that  any  eminence  has  ever  been  attained  without  severe  labour.'' — 
Standard. 
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Boy  Princes ;  or,  Scions  of  Eoyalty  Cut  off  in  Youth. 
By  John  G.  Edgak.  "With  Illustrations  by  George  Thomas. 
Second  Edition.     Fcp.  8vo,  5s.  cloth. 

History  for  Boys ;  or,  Annals  of  the  Nations  of  Modern 
Europe.  By  John  G.  Edgak.  "With  Eight  Illustrations.  Fcp. 
8vo,  5s.  cloth. 

Southey's  Life  of  Nelson,  illustrated  with  numerous 
Engravings  on  Wood,  from  designs  by  Duncan,  Eikket  Foster, 
Eichard  Westall,  See.     Crown  8vo,  63.  cloth  ;  morocco,  10s.  6d. 

The  Boat  and  the  Caravan :  A  Family  Tour  in  Egypt 

and  Syria.      "With  Engravings  on  Steel  from  Original  Drawings. 
Fourth  Edition.     Fcp.  8vo,  cloth,  da. ;  morocco,  83.  6d. 

A  Ramble  throug-h  Normandy ;  or,  Scenes,  Characters, 
and  Incidents  in  a  Sketching  Excursion  through  Calvados.  By 
George  M.  Musgrave,  M.A.  Post  8vo,  with  numerous  Illustra- 
tions, lOs.  6d.  cloth. 

The  Wonders  of  Travel ;  containing  Choice  Extracts 
from  the  best  Books  of  Travel.     Fcp.  8vo,  Plates,  Ss.  6d. 

Curiosities  of  Modern  Travel.      Being  Year-Books  of 

Adventure.     4  vols.,  fcp.,  Hs.  cloth. 

Romance  of  Modern  Travel.     3  rols.,  fcp.,  lOs.  6d. 

cloth. 


ARCHITECTUML  WORKS. 


RAPHAEL  AND  J.  ARTHUR  BRANDON. 

An  Analysis  of  Gothick  Architecture.    lUustrated  by 

a  Series  of  upwards  of  Seven  Hundred  Examples  of  Doorways, 
Windows,  &c. ;  accompanied  with  Remarks  on  the  several  Details 
of  an  Ecclesiastical  Edifice.  By  R.  and  J.  A.  Brandon,  Architects. 
Two  large  volumes,  royal  4to,  £5  5s. 

The  Open  Timber  Roofs  of  the  Middle  Ages.  Illus- 
trated by  Perspective  and  Working  Drawings  of  some  of  the  best 
varieties  of  Church  Eoofs ;  with  Descriptive  Letterpress.  By  E. 
and  J.  A.  Brandon.     Eoyal  4to,  uniform  with  the  above,  £3  Ss. 
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Parish  Churches;  being  Perspective  Views  of  English 
■Ecclesiastical  Structures  ;  accompanied  bj  Plans  drawn  to  a  Uni- 
form Scale,  and  Letterpress  Descriptions.  By  E.  and  J.  A.  Bran- 
Dox,  Architects.     Two  volume3  large  Svo,  containing  160  Plates, 

£2  2s. 


Winkles's  English  Cathedrals.      AECHiTECTTm.iL  akd 

PicTUiiEsauE  Illustrations  of  the  Cathedral  Churches  of 
England  and  Wales.  New  Edition,  with  the  Manchester 
Cathedral.  186  Plates,  beautifully  engraved  by  B.  Winkles  ; 
with  Historical  and  Descriptive  Accounts  of  the  various  Cathedrals. 
In  three  handsome  volumes,  imperial  Svo,  cloth,  £2  Ss. 

Glossary  of  Architecture.  Explanation  of  the  Terms 
used  in  Grecian,  Roman,  Italian,  and  Gothic  Architecture,  exem- 
plified by  many  Hundred  Woodcuts.  Fifth  Edition,  much  enlarged. 
Three  volumes,  Svo,  483. 

Introduction  to  Gothic  Ai'chitecture.    By  the  Editor 

of  the  "Glossary  ;  "  with  numerous  Illustrations,  4s.  6d.  cloth. 

Domestic  Architecture.  Illustrations  of  the  Ancient  Do- 
mestic Architecture  of  England,  from  the  Xlth  to  the  XVIIth 
Century.  Arranged  by  John  Britton,  F.S.A.  With  an  Histori- 
cal and  Descriptive  Essay.     Fcp.  Svo,  os.  cloth. 

Gothic  Architecture.  Details  of  Gothic  Architecture, 
Measured  and  Drawn  from  Existing  Examples,  by  J.\mes  K.  Col- 
ling.    2  vols.,  medium  4to,  £-5  os. 

Gothic  Ornaments,  Drawn  from  Existing  Authorities,  by 
James  K.  Colling.    2  vols.,  £7  10s. 

Principles  of  Gothic  Ecclesiastical  Architecture.    By 

Matthew  H.  Bloxam.  With  an  Explanation  of  Architectural 
Terms,  collected  from  Building  Contracts  and  other  sources,  prior  to 
the  Reformation.  Tenth  Edition,  greatly  enlarged,  and  Illustrated 
with  300  Woodcuts.    Beautifully  printed  in  small  Svo,  Js.  6d.  cloth. 
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Longfellow's  Poetical  Works.  New  and  Complete  Edi- 
tion, including  "  Miles  Standish."  AVith  a  iine  Portrait,  and  other 
Engravings.     Fcp.,  6s.  cloth ;  10s.  6d.  morocco. 

The  Courtship  of  Miles  Standish,  and  other  Poems. 

New  Edition,  fcap.,  5s.,  cloth  gilt;  cheap  Edition,  with  Illustra- 
tions, Is.,  boards. 

The  Song  of  Hiawatha.     By  H.  W.  Longfellow.    New 

Edition,  with  the  Author's  latest  Corrections.  With  Illustrations. 
Cheap  Protective  Edition,  fcp.,  2s.  6d.,  cloth  gilt ;  2s.  sewed. 

The  Golden  Legend.  By  H.  W.  Longfellow.  2nd 
Edition.  Fcp.,  5s.  cloth.    Cheap  Edition.    Is.  6d.  cloth  ;  Is.  sewed. 

Poe's  (Edgar  Allan)  Poetical  Works.    'With  a  Notice 

of  his  Life  and  Genius  by  James  Hannay,  Esa.  Printed  on  super- 
fine toned  paper,  and  beautifully  Illustrated  by  Wehnert,  Godwin, 
Harrison  Weir,  and  Anclay.     Crown  8vo,  cloth,  gilt  edges,  5s. 

Goldsmith's  (Oliver)  Poetical  Works.     With  a  Notice 

of  his  Life  and  Genius  by  E.  F.  Blanchabd,  Esq.  Printed  on  su- 
perfine toned  paper,  and  Illustrated  by  John  Absolon,  Birket 
Foster,  James  Godwin,  and  Harrison  Weir.  Crown  8vo,  cloth, 
gilt  edges,  5s. 

Poems.  By  Alexander  Smith.  Fifth  Edition.  Fcp. 
8vo,  cloth,  5s. 

Sonnets  on  the  Wai".  By  Alexander  Smith,  and  hy 
THE  Author  of  "Balder."     Is.  sewed. 

Griselda,  and  other  Poems.  By  Edwin  Arnold.  Fcp., 
6s.  cloth. 

Robert  Burns ;  A  Centenary  Song,  and  other  Lyrics.  By 
Gerald  MASSEy.     4to,  3s.  sewed. 

The  Ballad  of   Babe  Christabel,  and  other  Lyrical 

Poems.     By  Gerald  Massey.     Fifth  Edition,  5s.  cloth. 

Craigcrook  Castle  :  A  Poem.  By  Gerald  Masset. 
Second  Edition,  Revised,  fcp.,  5s.  cloth. 

Rev.  Thomas  Dale's  Poetical  Works.  Including  "The 

Widow  of  Nain,"  "  The  Daughter  of  Jairus,"  &c.  New  and  En- 
larged Edition,  fcp.  Svo,  7s.  cloth,  morocco  elegant,  14s. 

Poems.  By  Edward  Capeen,  Eural  Postman  of  Bide- 
ford,  Devon.     Third  Edition,  with  Additions,  fcp.,  5s.  cloth. 
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Ballads  and  Poems.    By  Edwaed  Capeen,  author  of 

"Poems."     Fcp.  53.  cloth. 

NEW  POEM  BY  ERNEST  JONES. 
Corayda :  A  Tale  of  Paith   and    Chivahy.     By  Eekest 
Jones,  Esq.,  Barrister-at-Law.     Dedicated,  by  permission,  to  the 
Right  Hon.  Sir  E.  B.  LyttoD,  Bart.,  M.P.     Fcp.  cloth,  3s.  6d. 

Eg-eria ;  or,  The  Spirit  of  ^S'atui-e.     By  Chaeles  Mackay, 
LL.D.     Fcp.  Svo,  3s.  6d.  cloth. 

Town  Lyrics.  I^y  Chaeles  Mackay.  Crown  8yo,  sewed,  Is. 

Lorrin,  and  other   Poems.    By  G.  T.  Costee.    Pep. 

8vo,  3s.  cloth. 
Poems.     By  Elbeed.     Fcp.  Svo,  3s.  6d.  cloth. 

The  Gitana,  and  other  Poems.    Fcp.  Svo,  5s.,  cloth. 


FICTION  AND  AMUSEMENT. 


The  Stolen  Voyage.    By  Miss  Feances  Browi^,  Author 

of  "The  Ericksons,-'  etc.  Illustrated  in  Tints  by  C.  Dickes'  process. 
Imperial  IGmo,  cloth,  lettered,  3s.  6d. 

Our  Uncle  the  Traveller's  Stories.  By  Miss  Fea^tces 

Brown,  Author  of  "  The  Ericksons,"  containing  "Our  Uncle's 
Story  "  and  "  The  Stolen  Voyage."  Illustrated  in  Tints  by  C. 
Dickes'  process.     Imperial  16mo,  cloth  lettered,  5s. 

Old  Faces  in  New  Masks  ;  a  Series  of  Literary,  Scientific, 
and  Humourous  Essays.  By  R.  Blakey,  Ph.D.,  Author  of  the 
"  History  of  the  Philosophy  of  Mind,"  -with  an  Illustration. 
Svo,  7s.  6d.  cloth. 

Longfellow's  Prose  Works.   "Hyperion,"  "Kavanagh," 

and  "  Outre-Mer."  Fcp.  Svo.  Uniform  with  Longfellow's  Poeti- 
cal Works.  With  numerous  Engravings.  6s.  cloth;  10s.  6d. morocco. 

The  Traditions  of  London ;  Historical  and  Legendary. 
By  Waters,  author  of  "  Recollections  of  a  Police  Officer."  Crown 
Svo,  5s.  cloth.    Cheap  edition.  Is.  6d.  boards. 

Parlour  Magic;  A  Manual  of  Amusing  Experiments, 
Transmutations,  Sleights  and  Subtleties,  Legerdemain,  &c.  New 
Edition,  revised  and  enlarged,  with  the  addition  of  several  Tricks 
from  the  performances  of  Houdin,  Robin,  &c.     4s.  6d.  cloth. 
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Acting  Charades;  or,  Deeds  not  Words.  A  Christmas 
Game  to  make  a  long  eyening  short.  By  the  Brothers  Mayhew. 
Illustrated  with  many  hundred  Woodcuts.     5s.  cloth. 

A  Cracker  Bon-Bon  for  Christmas  Parties :  A  Collec- 
tion of  Humorous  Dramas,  Poems,  and  Sketches.  By  R.  B.  Brough. 
Profusely  Illustrated  by  Hine.     Cloth,  3s.  6d. 

Eound  Games  for  all  Parties.     A  Collection  of  the 

greatest  Variety  of  Family  Amusements  for  the  Fireside  or  Pic- 
nic— Games  of  Action — Games  of  Memory — Catch  Games — Games 
requiring  the  Exercise  of  Fancy,  Intelligence,  and  Imagination — 
Directions  for  Crying  Forfeits,  &c.    Second  Edition,    os.  cloth  gilt. 

Shadows.  Second  Series.  Thirty-Two  Amusing  En- 
gravings. By  C.  H.  Bennett.  Ornamental  "Wrapper,  2s.  6d. ; 
coloured,  43.  6d. 

"  Where's  Shadow  ?  Here,  Sir.  Shadow !  "Shakspeare. 
"The  notion  that  has  seized  Mr.  Bennett's  fancy  is  an  odd  one,  and  he  has 
■worked  it  out  with  great  humour.  A  comic  figure  makes  a  shadow  really  more 
comic  than  itself,  and  it  excites  an  amount  of  agreeable  curiosity  and  gratification 
on  seeing  the  one  figure,  to  imagine  how  the  artist  will  contrive  to  make  it  reflect 
another." — Morning  Chronicle. 

Grimm's  Household  Stories.     All  the  most  Popidar 

Fairy  Tales  and  Legends  of  Germany,  collected  by  the  Brothers 
Grimm.  Newly  Translated,  and  Illustrated  with  Two  Hundred 
and  Forty  Engravings,  by  Edward  H.  Wehnert.  Complete  in 
One  Volume,  crown  8vo,  7s.  6d.  cloth. 

Adventures  of  Robinson  Crusoe,  complete;    Eeprinted 

from  the  Original  Edition,  with  Illustrations  by  Stothard.  Crown 
8vo,  cloth,  73.  6d. 

The  Young-  Lady's  Oracle  ;  or,  Fortune-telling  Book.  A 
Fireside  Amusement,  with  Plate,  Is.  cloth. 


USEFUL    WORKS 

OXE     SHILLIXG     EACH,     XEATLY    BOUND. 


Etiquette    for    the    Ladies. 

Forty-first  Edition. 

Etiquette    for      Gentlemen. 

Thirty-fifth  Edition. 

Etiquette  of  Courtship  and 

Matrimony,  with  a  complete  Guide  to 
the  Forms  of  a  Wedding. 

Language    of  Flowers,  with 

illuminated  Covers,and  coloured  Fron- 
tisijiece. 


Handbook  of  Pencil  Drawing 

(Plates), 

A  Shilling's  Worth  of  Sense. 
The  Weather  Book :  300  Eules 

for  Telling  the  Weather. 

The    Ball   Room   Preceptor 

and  Polka  Guide. 

Ball  Room  Polka,  with  Music 
and  Figures. 
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SCIENTIFIC  WORKS,  ETC. 


Lectures  on  the  Great  Exhibition,  and  its  Eesults  on  the 

Arts  and  Manufactures.  Delivered  before  the  Society  of  Arts,  by 
some  of  the  most  Eminent  Men  of  the  day.  In  Two  Series,  price 
7s.  6d.  each,  neatly  bound  in  cloth. 

Suggestions  in  Design ;  including  Original  Compositions 
in  all  Styles,  with  Descriptive  Notes  for  the  use  of  Artists  and 
Art  Workmen,  containing  nearly  600  Hints  for  AVorkers  in  Metal, 
"Wood,  Ivory,  Glass,  and  Leather,  the  Potter,  "Weaver,  Printer  in 
Colours,  Engraver,  Decorator,  &c.  By  Luke  Limnek.  4to,  16s. 
cloth. 

Year-Book  of  Facts  in  Science  and  Art ;  exhibiting 

the  most  important  Discoveries  and  Improvements  of  the  Year,  and 
a  Literary  and  Scientific  Obituary.  By  John  Times,  F.S.A., 
Editor  of  "  The  Arcana  of  Science."     Fcp.  8vo,  Ss.  cloth. 

***  This  work  is  published  annually,  and  contains  a  complete  and 
condensed  view  of  the  progress  of  discovery  during  the  year,  syste- 
matically arranged,  with  Engravings  illustrative  of  novelties  in  the  Arts 
and  Sciences,  &c.  The  volumes,  from  its  commencement  in  1839,  may 
still  be  had,  os.  each. 

"  This  book  does  for  us  what  we  have  not  done  for  ourselves— it  stores  up 
every  useful  bit  of  information  to  be  found  in  the  records  of  learned  societies  or 
announced  through  scientitic  and  news  journals." — Glube, 

"  Ably  and  honestly  compiled."— Athencmitn. 

The  Literary  and  Scientific  Register  and  Almanack 

for  1860  ;  with  an  ample  Collection  of  Useful  Statistical  and  Mis- 
cellaneous Tables.  Dedicated,  by  special  permission,  to  H.R.H. 
the  Prince  Consort.  By  J.  "W.  G.  Gutch,  M.R.C.S.L.,  F.L.S.,  late 
Foreign  Service  Queen's  Messenger.     Price  3s.  6d.  roan  tuck. 

"  As  perfect  a  compendium  of  useful  knowledge  in  connection  with  Literature, 
Science,  and  the  Arts,  as  it  is  necessary  everybody  should  have  acquaintance  with. 
It  is,  in  short,  a  little  volume  which  will  save  the  trouble  of  hunting  through  many 
books  of  more  pretension,  and  supply  off -hand  what,  without  it,  would  require 
much  time  and  trouble." — Times. 
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Webster's  Quarto  Dictionary,  imabridg-ed ;  containing 

all  the  Words  in  the  English  Language,  with  their  Etymologies  and 
Derivations.  By  Noah  Websteu,  LL.D.  Revised  by  Professor 
Goodrich.  With  Pronouncing  Vocahularies  of  Scripture,  Classical, 
and  Geographical  Names.  New  Edition,  carefully  printed  in  a 
large  4to  volume,  31s.  6d.  cloth ;  42s.  calf. 

*  #  *  The  only  complete  icork.     AH  the  octavo  editions  are  Abridgments. 

"All  younfr  persons  should  have  a  standard  Dictionary  at  their  elbow;  and 
■while  you  are  about  it,  get  the  best :  that  Dictionary  is  Noah  Webster's,  the  great 
work  unabridged.  If  you  are  too  poor,  save  the  amount  from  off  your  back,  to 
put  it  into  your  head." 

"  We  can  hare  no  hesitation  in  giving  it  as  our  opinion,  that  this  is  the  most 
elaborate  and  successful  undertaking  of  the  kind  which  has  ever  appeared." — 
Times. 

"  The  veteran  Webster's  work  is  the  best  and  most  useful  Dictionary  of  the 
English  Language  ever  published.  Every  page  attests  the  learning  and  talent, 
the  sound  judgment  and  nice  discrimination,  the  great  industry,  profound  re- 
search,  and  surprising  perseverance  of  the  author.  It  is  a  very  manifest  improve- 
ment on  Todd's  Johnson,  and  contains  many  thousand  more  words  than  that  or 
any  other  English  Dictionary  hitherto  published." — Exam'mer. 

Webster's  Smaller  Dictionary.  Condensed  and  adapted 
to  English  Orthography  and  Usage  from  various  sources.  By 
Chables  Robson,  crown  8vo,  Ss.  embossed. 

Webster's  Pocket  Dictionary.    32mo,  3s.  6d. 
Miniature  French  Dictionary,  in  French  and  English, 

English  and  French  :  comprising  all  the  words  in  general  use. 
The  remarkably  comprehensive  nature  and  compact  size  of  this 
little  Dictionary  admirably  fit  it  for  the  student  and  tourist.  Neatly 
bound  in  roan,  4s. ;  morocco,  gilt  edges,  5s.  6d. 
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COMIC  WOEKS. 


GEORGE    CRUIKSHANK'S    WORKS. 

My  Sketch-Book;  containing  more  than  Two  Hundred 
laughable  Sketches.  By  George  Cruikshank.  In  Nine  Numbers. 
2s.  6d.  plain ;  Ss.  6d.  coloured. 

Scraps  and  Sketches.  In  Four  Parts,  each  8s.  plain ; 
l'2s.  coloured. 

Illustrations  of  Time.     2s.  6d.  plain  ;  5s.  colonred. 

Illustrations  of  Phrenology.    8s.  plain;  1 2s.  coloured. 

The  Bottle.  In  Eight  Large  Plates,  Is.,  and  on  large 
paper  2s.  6d. ;   or  printed  in  tints,  6s. 

The  Drunkard's    Children.     A  Sequel  to  The  Bottle. 

Eight  large  Plates,  Is. ;  printed  in  tints,  6s. 

*^*  These  t-\vo  -works  may  be  had  stitched  up  -with  Dr.  Charles 
Mackay's  illustrative  Poem,  price  Ss.     The  Poem  separate.  Is. 

The  Comic  Alphabet.  Twenty-six  Humorous  Designs. 
In  case,  2s.  6d.  plain ;  4s.  coloured. 

The  Loving  Ballad  of  Lord  Bateman.    With  Twelve 

Humorous  Plates.    Cloth,  2s. 

The  Bachelor's  Own  Book :  Being  Twenty-four  Passages 
in  the  Life  of  Mr.  Lambkin  in  the  Pursuit  of  Pleasure  and  Amuse- 
ment.    5s.  sewed;  coloured,  8s.  6d. 

The  Comic  Almanack,  from  its  commencement  in  1835 
to  1853.  Illustrated  with  numerous  large  Plates  by  George 
Cruikshank,  and  many  hundred  amusing  Cuts. 

*»*  Any  of  the  separate  Years  (except  that  for  1835)  may  be  had 
at  Is.  3d.  each. 
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Comic   Adventures  of  Obadiah   Oldbuck:   Wherein 

are  duly  set  forth  the  Crosses,  Chagrins,  Changes,  and  Calamities 
by  which  his  Courtship  was  attended ;  showing,  also,  the  Issue  of 
his  Suit,  and  his  Espousal  to  his  Ladye-love.  Large  8vo,  with 
Eighty-four  Plates,  7s.  cloth. 

The  History  of  Mr.  Ogleby :    Showing  how,  by  the 

Polish  of  his  Manners,  the  Brilliancy  of  his  Repartees,  and  the 
Elegance  of  his  Attitudes,  he  attained  Distinction  in  the  Fashion- 
able World.     150  Designs,  6s.  cloth. 

Shadows.  Second  Series.  Thirty-two  Amusing  En- 
gravings. By  C.  H.  Bennett.  Ornamental  Wrapper,  2s.  6d. ; 
coloured,  4s.  6d. 

"  Where's  Shadow  1    Here,  Sir.     Shadow  !  "Shakspeare. 

"The  notion  that  has  seized  Mr.  Bennett's  fancy  is  an  odd  one,  and  he  has 
worked  it  out  with  fp-eat  humour.  A  comic  figure  makes  a> shadow  really  more 
comic  than  itself,  and  it  excites  an  amount  of  agreeable  curiosity  and  gratification 
on  seeing  ihe  one  figure,  to  imagine  how  the  artist  will  contrive  to  make  it  reflect 
another."— J/or/iiVi^  Chronicle. 

The   Fables   of  iEsop  and  others. ,  Translated  into 

Human  Nature,  with  25  Huniorous  Illustrations  by  Charles  II. 
Bennett,  author  of  "  Shadows."  Demy  4to,  ornamental  boards, 
Cs.  plain  ;  10s.  6d.  coloured. 

"This  will  be  a  popular  book.  Mr.  Bennett's  first  venture,  the  grotesquely- 
treated  "Shadows,"  was  a  decided  hit,  and  he  seems  to  have  the  knack  of  com- 
bininc;  ooniicility  and  fancy  in  such  proportions  as  shall  be  appetizing  and  digestible 
for  the  public." — Spectator. 

The  Sandboys'  Adventures ;  or,  London  in  1851,  during 

the  Great  Exhibition.  By  Henry  Mayhew  and  George  Ckuik- 
6HANK.     8vo,  cloth,  Ss.  6d. 

Shadow  and  Substance.     By  E.  E.  Beough.    With 

Thirty  Illustrations  by  C.  H.  Bennett.  Demy  8yo,  10s.  6d.,  cloth, 
or  16s.  coloured. 
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NEW  BOOKS  FOR  OLD  AND  YOUNG. 
BY   JOHN  TIMBS,   F.S.A. 

Stories  of  Inventors  and  Discoverers  in  Science  and 

the  Usefiil  Arts.     With  Illustrations,  5s. 

Schooldays  of  Eminent  Men.    With  Sketches  of  the 

Progress  of  Education,  and  Memoirs  of  the  School  and  College  Days  of  the 
most  Eminent  Persons  in  British  History.     NYith  Illustrations,  5s. 

Curiosities  of  Science;  Past  and  Present.  Contents- 
Physical  Phenomena — Sound  and  Light— Astronomy— Geology  and  Paleon- 
tology-Meteorological Phenomena — Physical  Geography  of  the  Sea — Phe- 
nomena of  Heat— Magnetism  and  Klectricity— The  Electric  Telegraph.  With 
Frontispiece  and  Vignette.    3s.  6d. 

Popular  Errors  Explained  and    Illustrated.      An 

entirely  New  Edition.     With  Frontispiece  and  Vignette.     3s.  6d. 

Curiosities  of  History ;  with  New  Lights.  With  Fron- 
tispiece and  Vignette.    3s.  6d. 

"A  cabinet  volume,  well  stored,  Mell  arranged,  pleasant  to  read,  useful  to 
consult;  containing  a  multitude  of  historical  elucidations,  neatly  stated,  and 
judiciously  grouped." — Leader. 

Things   Not   Generally  Known  Familiarly  Explained. 

With  Frontispiece  and  Vignette.     First  Series,  3s.  6d. 

"Any  one  -who  reads  and  remembers  Mr.  Timbs's  encyclopajdic  Tarieties 
should  ever  after  be  a  good  tea-table  talker,  an  excellent  companion  for  children, 
a  well  read  person,  and  a  proficient  lecturer ;  for  Mr.  Timbs  has  stored  up  in  this 
little  volume  more  knowledge  than  is  to  be  found  in  100  books  that  might  be 
named." — Athencvum. 

Things  Not  Generally  Known  Familiarly  Explained. 

With  Frontispiece  and  Vignette.     Second  Series,  3s.  6d. 

Contents. — Old  English  Manners,  Ceremonies,  and  Customs  ;  Meals  and 
Housewifery  ;  Herbs  and  Fruit.  Punch  and  Judy,  Old  Plays,  Pageants,  and 
Music.  Laws,  Legal  Customs,  Privileges,  and  Dignities.  Money,  Weights,  and 
Measures.  Home  Proverbs,  Sayings,  and  Phrases.  Phenomena  of  Life  and  Death. 
Funeral  Ceremonies.  A  Chapter  of  Weather- Wisdom.  Pictures,  and  the  Care 
of  them.     Domestic  Science,  &o. 

Curiosities  of  London ;   with  nearly  Fifty  Tears'   Per- 
sonal Recollections.     With  a  Portrait  of  the  Author  from  a  Paint- 
ing by  T.  J.  Gullick.     Price   14s. 
"A  -wonderful   little  Dictionary  of  London  is  this  volume  by  Mr.  Timbs. 

We  heartily  commend  this  volume."— i^jromtncr. 

Painting  Popularly  Explained,  with  Historic  Notices  of 

the  Progress  of  the  Art.     By  Thomas  John  Gullick,  Painter,  and 
John  Timbs,  F.S.A.     In  small  8vo,  6s. 
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JUVENILE  WOEKS. 


CAPTAIN  REID'S  BOOKS  OF  ADVENTURE  FOR  BOYS. 

The  Boy  Tar;  or,  a  Voyage  in  the  Dark.  By  Captain 
Mayne  Reid,  Author  of  "The  Young  Tiigers,"  "The  Bush 
Boys,"  &c.  With  Twelve  Illustrations  by  Charles  S.  Keene. 
Fcp.,  7s.,  cloth. 

The  Young  Yagers ;  a  Narrative  of  Hunting  Adven- 
tures in  Southern  Africa.  Second  Edition,  with  Twelve  Illustra- 
tions by  William  Harvey.     Fep.,  7s.  cloth; 

The  Bush  Boys;  or,  the  History  and  Adventures  of  a 
Cape  Farmer  and  his  Family  in  the  Wild  Karoos  of  Southern  Africa. 
Second  Edition,  with  Twelve  Illustrations,    Fcp.,  7s.  cloth.. 

The  Desert  Home ;  or,  English  Family  Eobinson.  With 
numerous  Illustrations  by  W.  Harvey.  Sixth  Edition,  cloth,  7s. ; 
with  coloured  plates,  93. 

The  Boy  Hunters ;  or,  Adventures  in  Search  of  a  White 
Buffalo.  With  numerous  Plates  by  Harvey.  Fifth  Edition,  cloth, 
7s. ;  coloured,  93. 

The  Young  Voyageurs;  or.  Adventures  in  the  Fur 
Countries  of  the  Far  North.  Plates  by  Hakvey.  Second  Edition, 
cloth,   7s. ;  with  coloured  plates,  9s. 

The  Forest  Exiles  ;  or,  Perils  of  a  Peruvian  Family  amid 
the  Wilds  of  the  Amazon.  With  Twelve  Plates.  Third  Edition, 
7s.  cloth ;  with  coloured  plates,  9s. 

The  Plant  Hunters ;  or,  Adventures  among  the  Himalaya 

Mountains.     Plates  by  Harvey.     Cloth,  7s. 

Ran  Away  to  Sea:  An  Autobiography  for  Boys. 
With  Twelve  Illustrations.     Cloth,  7s. 

"As  a  writer  of  books  for  boys,  commend  us  above  all  men  living  to  Captain 
Mayne  Reid !  Wherever  his  new  book  goes  this  new  year,  there  will  be  abundant 
delight  for  hours  of  reading,  and  plenty  to  talk  of  by  the  evening  fire.  Toils  and 
adventures,  dangers,  darings  and  sufferings  are  narrated  in  themost  vivid  manner 
—thoroughly  fascinating  the  mind  of  the  reader,  and  retaining  it  in  fixed  and 
eager  attention  till  a  crisis  of  some  kind  is  reached." — Nonconformist, 
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JuTEKiLB  AYoEKS — Coniinued.l 

MR.  H.  MAYHEV/'S  BOOKS  OF  SCIENCE  FOR  BOYS. 

The  Wonders  of  Science ;  or,  Young  Humphry  Davy 
(the  Cornish  Apothecary's  Boy,  who  taught  himself  Natural  Phi- 
losophy, and  eventually  became  President  of  the  Royal  Society). 
The  Life  of  a  "Wonderful  Boy,  written  for  Boys.  By  Hexky  May- 
hew,  Author  of  "  The  Peasant-Boy  Philosopher,"  &c.  With  Illus- 
trations by  John  Gilbert.     Second  Edition.     Fcp.,  6s.  cloth. 

"  A  better  hero  for  a  boy's  book  Mr.  Mayliew  could  not  have  found,  and  no 
writer  would  have  treated  the  story  more  successfully  than  he  has  done.  We  have 
long:  been  in  want  of  a '  young:  people's  author,'  and  we  seem  to  have  the  right  man 
in  the  right  place  in  the  person  of  Mr.  Mayhew." — Athenwum. 

The  Story  of  the  Peasant-Boy  Philosopher;    or,  "A 

Child  gathering  Pebbles  on  the  Sea-shore."  Founded  on  the  Life 
of  Ferguson  the  Shepherd-boy  Astronomer,  and  showing  how  a 
Poor  Lad  made  himself  acquainted  with  the  Principles  of  Natural 
Science.  By  IIexry  Mayhew,  Author  of  "London  Labour  and 
the  London  Poor."  AVith  Eight  Illustrations  by  John  Gilbert, 
and  numerous  Drawings  printed  in  the  text.  Third  Edition,  63. 
cloth, 

"  Told  with  the  grace  and  feeling  of  Goldsmith,  and  by  one  who  has  that  know- 
ledge of  science  which  Goldsmith  lacked.  It  is  as  if  Brewster  and  poor  '  Goldy  ' 
had  combined  to  produce  this  instructive  and  beautifuUy-told  tale." — Era, 


MR.  J.  G.  EDGAR'S  BOOKS  FOR  BOYS. 

The  Crusades  and  the  Crusaders;  or.  Stories  of  the 

struggle  for  the  Holy  Sepulchre.     By  J.  G.  Edgar.     With  Eight 
Illustrations  by  Juliax  Portch.     Fcp.,  Ss.,  cloth. 

The  Wars  of  the  Eoses ;  or,  Stories  of  the  straggles 
between  York  and  Lancaster  By  J.  G.  Edgar.  With  Six  beauti- 
ful Illustrations.     Fcap.,  5.s.  cloth. 

The  Boyhood  of  Great  Men  as  an  Example  to  Youth. 
By  J.  G.  Edgar.  With  Cuts  by  B.  Foster.  Fifth  Edition, 
33.  6d.  cloth ;  with  gilt  edges,  4s. 

Footprints  of  Famous  Men ;  or,  Biography  for  Boys. 
By  J.  G.  Edgab.  Cuts  by  Foster.  Fourth  Edition,  Ss.  6d.  cloth  ; 
4s.  gilt  edges. 

Boy  Princes.  By  John  G.  Edgae.  With  Illustrations 
by  George  Thomas.     Second  Edition.     Fcp.  8vo,  5s.  cloth. 


[86,  Fleet  Street,  and 


W.   KENT  AND   CO.'S   CATALOGUE. 


JUTEXILE  'WonKS—Coritinued.'] 

History  for  Boys ;  or,  Annals  of  the  Nations  of  Modem 
Europe.  By  J.  G.  Edgak.  Ecp.  8vo,  with  Illustrations  by  George 
Thomas,  5s.  cloth  gilt. 


The  Heroes  of  England;  or,  England's  T^amors  by 
Sea  and  Land.  Being  Stories  of  the  Lives  of  the  most  celebrated 
Soldiers  and  Sailors  from  Edward  the  Black  Prince  to  the  present 
time.  With  Illustrations  by  Joun  Gileebt,  and  Portrait  on  Steel 
of  Havelock.     Fcp.  8vo,  6s.,  cloth. 

Prince  Charlie,  the  Young  Chevalier.    By  M.  Johkes. 

Author  of  "  A  Boy's  Book  of  Modern  Travel,"  &c.  With  Eight 
Illustrations  by  M.  S.  Morgan.     Fcp.  8vo,  os.,  cloth. 

A  Boy's  Book  of  Modern  Travel  and  Adventure. 

By  M.  JoHNEs  Author  of  "  Children's  Bible  Picture  Bopk,"  "  His- 
torical Tales,"  &c.  Illustrated  with  Eight  Engravings  from  Draw- 
ings by  William  Haevey.     Fcp.  Svo,  os.,  cloth  gilt. 

The  Home  Lesson-Book.  Illustrated  with  nearly  300 
Engravings.  Containing—"  The  Home  Primer,"  "  The  Home 
Natural  History,"  and  "The  Home  Grammar,'  in  1  vol.  Hand- 
somely bound  in  cloth  gilt,  gilt  edges,  fcp.,  3s.  plain,  5s.  6d.  coloured. 

The  Home  Story-Book.  EeautifuUy  Illustrated.  Con- 
taining "The  Well  Bred  Doll,"  "The  Discontented  Chickens," 
and  "  The  History  of  Little  Jane."  In  1  vol.,  handsomely,bound  in 
cloth,  gilt  edges,  fcp.,  3s.  plain,  5s.  6d.  coloured. 

The  Boy's  Own  Book;  A  complete  Encyclopaedia  of  all 
the  Diversions — Athletic,  Scientific,  and  Eecreative— '  of  Boyhood 
and  Youth.  With  several  hundred  Woodcuts.  New  Edition, 
greatly  enlarged  and  improved.  Handsomely  bound,  Ss.  6d.;  morocco, 
14s. 

The  Little  Boy's  Own  Book,  an  Abridgment  of  "The 

Boy's  own  Book"  for  Little  Boys.     3s.  6d.  neatly  bound. 

Grimm's    Household  Stories.     All  the  most  Popular 

Fairy  Tales  and  Legends  of  Germany,  collected  by  the  Brothers 
Grimm.  Newly  Translated,  and  Illustrated  with  Two  Hundred 
and  Forty  Engravings  by  Edward  H.  Wehnert.  Complete  in 
One  Volume,  crown  Svo,  7s.  6d.  cloth  ;  with  gilt  edges,  8s.  6d. 

The  Rival  Kings ;  or,  Overbearing.     By  the  Author  of 

"  Mia  and  Charlie,"  &c.     With  Illustrations  by  Williams.     Fcp., 
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Mia  and  Charlie  ;  or,  a  Week's  Holiday  at  Kydale  Rec- 
tory.    With  Eight  Engravings  by  B.  Foster.     Fcp.,  4s.  Cd.  cloth. 

Sidney  Grey  :  A  Tale  of  School  Life.  By  the  Author  of 
"  Mia  and  Charlie."     "With  Engravings,  fcp.,  6s.  cloth. 

The  Heroes  of  Asgard  and  the  Giants  of  Jotunheim ; 

or,  Christmas  Week  with  the  Old  Storytellers.  By  the  Author  of 
"Mia  and  Charlie,"  With  Illustrations  by  C.  Doyle.  Fcp. 
cloth,  5s. 

Southey's  Life  of  Nelson.  Finely-illustrated  Edition, 
with  Engravings  from  Drawings  by  Duncan,  B.  Foster,  and 
others,  partly  printed  in  the  text,  and  part  in  tints  on  separate  pages. 
Small  8yo,  6s.  neatly  bound,  and  morocco,  lOs.  6d. 

Memorable  Women  ;  the  Story  of  their  Lives.  By  Mrs. 
Newton  Crosla.nd.     Illustrated  by  B.  Foster.     Fcp.  8vo,  3s.  6d. 

The  Boat  and  the  Caravan:  A  Family  Tour  in  Eg}'pt 

and  Syria.  With  Engravings  on  Steel  from  Original  Drawings. 
Fourth  Edition.     Fcp.  8vo,  cloth,  53.;  morocco,  8s.  6d. 

The  Young  Student.  By  Madame  Gnzox.  With  En- 
gravings.    Fcp.,  3s.  6d.  cloth. 

Adventures  of  Robinson  Crusoe,  complete.   Keprinted 

from  the  Original  Edition,  with  Illustrations  by  Stothard.  Crown 
8vo,  cloth,  7s.  6d. 

The  Whaleman's  Adventures  in  the  Southern  Ocean. 

By  the  Rev.  Henry  T.  Cheever.  Edited  by  the  Rev.  W. 
ScoRESBY,  D.D.     Fcp.  8vo,  4s.  6d. 

Parlour  Magic.  New  Edition,  revised  and  enlarged, 
with  the  addition  of  several  Tricks  from  the  Performances  of  Messrs. 
Houdin,  Robin,  &c.     43.  6d.  cloth. 

The  Young  Islanders ;  a  Tale  of  the  Seaward-House 
Boys.      By  Jefierys  Taylor.     Tinted  plates,  fcp.,  3s.  6d.  cloth. 

Child's  First  Lesson  Book.    Many  Cuts,  square  cloth, 

3s.  6d. ;  coloured  Plates,  6s. 
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Bingley's  Tales  about    Birds;     iUustrative  of  their 

Nature,  Habits,  and  Instinct.    Plates,  3s.  cloth. 

Bingley's  Tales  about  Travellers;   their  Perils,  Ad- 
ventures, and  Discoveries.    Plates,  3s.  cloth. 

Bingley's  Tales    of  Shipwreck,  and  other  Disasters  at 
Sea.     Plates,  Ss.  cloth. 

Bingley's  Stories ;  illustrative  of  the  Instinct  of  Animals, 
their  Characters  and  Habits.     Plates,  3s.  cloth. 

Bingley's  Stories  about  Dogs;    illustrative  of  their 

Instinct,  Sagacity,  and  Fidelity,  with  Plates  by  Thomas  Landseer. 
33.  cloth. 

Bingley's  Stories  about  Horses ;   illustrative  of  their 

Intelligence,  Sagacity,  and  Docility.     Plates,  3s.  cloth. 

Bingley's  Bible  Quadrupeds;  the  Natural  History  of 

the  Animals  mentioned  in  Scripture.    Plates,  3s.  cloth. 

Original  Poems  for  My  Children.   By  Thomas  Millek. 

Profusely  Illustrated,  23.  6d.  cloth. 

George  Cruikshank's  Fairy  Library.      Edited  and 

Illustrated  by  George  Cruikshank.  1.  Hop  o'  my  Thumb,  Is. 
2.  Jack  and  the  Bean  Stalk,  Is.  3.  Cinderella,  or  the  Glass 
Slipper,  Is. 


Harry's  Ladder  to  Learning. 

Picture  Books  for  Children.      Price 
6d.  each,  plain  ;  Is.  coloured  : — 

Harry's  Horn  Book. 

Harry's  Picture  Book. 

Harry's  Country  Walks. 

Harry's  Nursery  So.vos. 

Harry's  Sjmple  Stories. 

Harry's  Nursery  Tales. 

Or  the  Six  bound  in  one  volume,  3s.  6d. 
cloth ;  or  with  coloured  plates,  6s. 

Bertie's  Indestructible  Trea- 
sury. Printed  ou  Calico,  and  Illus- 
trated   with    100    Pictures.     Sq^uare 


Little  Mary's  Books  for  Chil- 
dren. Price  6d.  each,  profusely 
Illustrated : — 
Primer;  Speilino  Book;  Reading 
Book;  History  of  England;  Scrip- 
ture Lessons  ;  First  Book  op  Poetry; 
Second  Book  of  Poethy  ;  Babes  in  thk 
Wood;  Picture  Riddles;  Littlk 
Mary  and  her  Doll  ;  Natural  His- 
tory. 

Little  Mary's  Treasury,  being 

Eight  of  the  above  bound  in  one 
volume,  cloth,  5s. 

Little  Mary's  Lesson  Book; 

containing-  "  Primer,"  "  Spelling," 
and  "Reading,"  in  One  Volume. 
Cloth,  gilt,  23.  Cd. 
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Comical  Story  Books,  mth  Coloured  Plates.     Is.  each. 


1.  The  "Weasfxs  of  Holmwood. 

2.  The  Wondkrful  Hark  Hunt. 

3.  Story  op  Rethard  the  Fox. 


4.  Lady  Chaffinch's  Ball. 

5.  Alderman  Gobble. 

6.  A  Comical  Fight. 


HOME    BOOKS. 

In  Cloth,  One  ihilUiiff  each.  Coloured,  2s.  6i 

Home  Lesson  Books. 


The  Homb  Primer,  nearly  200  Cuts. 

The  Home  Natural  History,  Cuts. 

The  Home  Grammar,  Cuts. 

Or,  in  One  Vol.,  gilt  edges,  plain  3s., 

coloured,  5s.  Gd. 


Home  Story  Books. 

The  Well-bred  DoLt.,  Cuts. 

The  Discoxtentkd  Chickens,   Cuts. 

The  History  op  Little  Jajne  and 

HER  New  Book,  Cuts. 

Or,  in  One  Vol.,  gilt  ed^es,  plain  3s., 

coloured  5s.  6d. 


INDESTRUCTIBLE    BOOKS. 


Indestructible  Lesson  Books, 


price  Is.  each. 

1.  Alphabet. 

2.  Pkimer. 

3.  Spelling. 


4.  Expositor. 

5.  Eeading 

Book. 


The   Indestructible  Lesson 

Book;  being  the  above  five  in  One 
Yolume,  with  125  pictures,  price  os. 


INDESTRUCTIBLE    PLEA- 
SURE    BOOKS, 

One  Shilling  each,  Coloured. 

1.  BO-PEEP. 

2.  MOTHER     GOOSE. 

3.  HOUSE  THAT  JACK   BUILT. 

4.  WEDDING   OF  COCK   ROBIN. 

5.  DEATH   OF  COCK   ROBIN. 
G.  MOTHER     HUBBARD. 

7.  CAT    AND     MOUSE. 

8.  JENNY  WREN. 

9.  OLD  WOMAN   AND   HER   PIG. 
10.   LITTLE   MAN   AND   MAID. 


MANUALS  OF  INSTRUCTION  AND  AMUSEMENT. 

One  Shilling  each,  neatly  Printed  and  Illustrated. 


1.  Manual  of  Flower  G-arden- 

ins:  for  Ladies.    By  J.  B.  Whiting, 
Practical  Gardener.    Second  Edition. 

2.  Manual    of   Chess.     By 

Charles  Kenny. 

3.  Manual  of  Music.    By  C. 

W.  Manby. 

4.  Manual  of  Domestic  Eco- 
nomy.   By  John  Times. 


5.  Manual  of  Cage  Birds.    By 

a  Practical  Bird  Keeper. 

6.  Manual  of  Oil  Painting, 

with  a  Glossary  of  Terms  of  Art. 

7.  Manual  for  Butterfly  Col- 
lectors.   By  Abel  Ingpen.    Plates. 

8.  Manual  of    Painting  in 

I      Water  Colours. 
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PRACTICAL   WOEKS    ON   DRAWING. 

BY    J,    D.    HARDIMG. 

Lessons  on  Art ;    or,  the  Use  of  the  Chalk  and  Lead- 
pencil  Advocated  and  Explained,  etc.   2nd  Edit.,  imp.  8vo,  cloth,  los. 

The  Guide   and  Companion  to  "Lessons  on  Art." 

Imp.  8vo,  cloth,  123.  6d. 

Lessons  on  Trees.    Folio,  cloth,  15s. 

Elementary  Art.    Imp.  4to,  25s.  cloth. 

Early  Drawing"  Book  :  Elementary  Lessons.     Six  Num- 
bers, Is.  6d. ;   or  in  cloth,  10s.  6d. 


BY    mONS.     JULIES^. 

Studies  of  Heads.     Lithographed  by  T.  Fairlaj?!).     Six 

Numbers,  2s.  each  ;  or  cloth,  14s. 

The  Human  Figure  :  A  Series  of  Progressive  Studies. 
With  Instructions.      Six  Numbers,  23.  each;  or  cloth,  14s. 


BY    GEORGE    CHILDS. 

Drawing  Book  of  Objects:  Nearly  500  Subjects  for 
young  Pupils  and  Drawing-classes  in  Schools.  Six  Numbers,  Is. 
each  ;  cloth,  7s.  6d. 

Drawing   Book   of  Figures:    Sketches  from  Life  at 

Home  and  Abroad.     Several  hundred  Figures.     Six  Numbers,  Is. ; 
or  bound,  7s.  6d. 

English   Landscape  Scenery:    Sketches  fi-om  Nature 

for  finished  Copies.     Six  Numbers,  Is.  each  ;  cloth,  7s.  6d. 

Little  Sketch  Book:  Easy  Studies  in  Landscapes, 
Figures,  etc.  Improved  Edition.  Fourteen  Numbers,  6d. ;  or  two 
vols.,  cloth,  4s.  each. 


Phillips's  Etchings  of  Familiar  Life.     Three  Num- 
bers, Is.  6d. 

Sutcliife's  Drawing  Book  of  Horses.     Six  Ifumbcrs, 

Is. ;    cloth,  7s.  6d. 

Worsley's  Little  Drawing  Book  of  Landscapes,  etc. 

Fourteen  Numbers,  6d. ;  or  2  vols,  cloth,  43.  each. 
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MISCELLANEOUS  WORKS. 


The   Bible   Collectors;    or  Principles  in  Practice.     By 

L.  N.  R.,  Author  of  "The  Book  and  Its  Story."  Fifth  Thousand, 
revised  and  enlarged,  ISmo,  cloth,  Is. 

Williams's  Symbolical  Euclid,  chiefly  from  the  Text  of 

Dr.  Simson.     Adapted  to  the  use  of  Students,  by  the  Eev.  J.  M. 
Williams,  of  Queen's  College,  Cambridge.     New  Edition,  6s.  6d. 
cloth  ;  7s.  roan.     An  8vo  Edition  may  also  be  had,  7s.  cloth. 
*,*  This  edition  is  in  use  at  nanj-  of  the  Public  Schools. 

King's  Interest  Tables,  on  Sums  fr-om  One  to  Ten 

Thousand  Pounds.  Enlarged  and  improyed,  with  several  useful 
Additions.  By  JosEJen  King,  of  Liverpool.  In  one  large  vol. 
8vo,  21s. 

Health  for  the  Million  and  ITanual  for  the  Toilette,  with 

Hints  on  the  Physical  Training  of  Children,  and  the  Treatment  of 
Invalids  and  Old  Age ;  also  the  Means  of  Averting  the  Noxious 
Agents  in  general  use  in  the  principal  Arts  and  Trades.  By  "Wm. 
Jones,  F.S. A.,  Author  of  "How  to  Make  Home  Happy."  Fcp., 
cloth,  4s.  6d. 

How  to  Make   Home   Happy ;    or,  Hints  and  Cautions 

for  All.  With  Five  Hundred  Odds  and  Ends  worth  remembering. 
By  William  Jones,  F.S.A.     Small  8vo,  4s.  6d.  cloth. 

Panoramic  View  of  Palestine,  or  the  Holy  Land,  before 

the  Destruction  of  Jerusalem,  depicting  the  sites  of  the  various 
localities  mentioned  in  Scripture.  With  References.  In  a  folding 
cloth  case.  Plain,  2s.  6d. ;  coloured,  3s.  6d.  On  sheet,  plain. 
Is.  6d. ;  coloured,  2s.  6d. 

TILT'S    CABINET    LIBRARY    EDITIONS. 

1.  Dr.  Johnson's  Lives  of  the  English  Poets. 

2.  Boswell's  Life  of  Johnson. 

3.  Oliver  Goldsmith's  Works. 

4.  Hervey's  Meditations  and  Contemplations. 

*,*  These  Works  are  cleiirly  and  beautifully  printed  by  Whittingliam ;  each 
comprised  in  a  handsome  fcp.  8vo  volume.  Their  elegance  and  cheapness  render 
them  very  suit.ible  fur  Presents,  School  Prizes,  or  Travelling  Companions. 
Price  6s.  each,  neatly  half-bound  in  morocco;  or,  9s.  calf  extra. 

"Tilt's  Edition"  must  be  specified  in  ordering  the  above. 
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Miscellaneous  Woeks — ConttnuoiLI 

Proverbs  of  All  Nations,     Compared,    Explained,   and 
Illustrated.     By  "Walter  K.  Kelly,  loriiierly  Editor  of  the  "Fo- 
reign Quarterly  Review."     Fcap.  8vo,  price  3s.  6d.    cloth. 
"  The  genius,  wit,  and  spirit  of  a  nation  are  discovered  in  its  proverbs."— 

J^07-d  Bacon. 

The  Book  and  its  Story;  a  :N'arrative  for  the  Young. 

By  L.  N.  R.,  dedicated  to  the  British  and  Foreign  Bible  Society, 
with  an  Introductory  Preface  by  the  Rev.  T.  Phillips,  Jubilee 
Secretary.  Eleventh  Edition,  on  fine  paper,  with  a  new  Plate,  "  The 
First  Reading  of  the  Bible  in  Old  St.  Paul's,"  engraved  expressly 
for  this  edition.     Crown  8vo,  cloth,  price  4s. 

The  Book  and  its  Story.  Twelfth  and  People's  Edition. 
Seventy-second  Thousand.  Price  23.  in  paper  boards  or  limp  cloth  ; 
2s.  Cd.  cloth  boards ;  ditto,  gilt  edges,  3s. ;  handsomely  bound  in 
morocco,  8s, 

The  Book  and  its  Story,  in  the  French  Language, 

having  been  issued  by  the  Soci^te  des  Livres  Religeux  a  Toulouse,    j 
the  Publishers  of  the  English  Edition  have  imported  a  quantity  for 
the  use  of  Schools,  and  Students  of  the  French  Language.     Price  4s. 

The  Book  and  its  Story,  in  the  German  Language ; 

with  a  Preface  by  Dr.  F.  W.  Krlmmacher.     Price  4s.  cloth. 
"  This  is  an  entire  translation  of  that  noble  Enj^lish  work,  of  which  Dr.  Osterlag, 
of  Basle,  had  already  given  us  an  abstract.     No  one  would  suspect  from  the  simple 
headings  of  this  attractive  and  popular  volume,  that  they  are  the  doors  to  such 
treasure-houses  of  instruction  and  edification." — German  Meview. 

The  Book    and  its  Missions,  Past   and   Present. 

A  ^Monthly  Magazine,  of  which  three  volumes  are  already  pub- 
lished ;  containing  not  only  a  survey  of  the  progress  of  the  Bible 
among  Heathen  nations,  but  France,  Brittany,  Spain,  Italy,  and 
Sardinia  also  pass  under  review.  The  particulars  of  the  Female 
Bible  Missio.ns,  which  are  now  beginning  to  excite  general  inte- 
rest, and  which  are  being  carried  on  in  St.  Giles's,  among  the  dust- 
heaps  at  Paddington,  in  Westminster,  Spitalfields,  Clerker.well,  etc., 
are  at  present  only  to  be  found  in  these  volumes.  Demy  Bvo,  cloth, 
3s.,  gilt  edges,  3s.  6d.  each.  Yo!.  IV.  will  be  published  December 
1.     Continued  in  Monthly  Parts,  at  3d. 

The   History  of  the  Painters  of  all  Nations.    By 

M.  Charle.s  Blaxc,  late  "  Directeur  des  Beaux  Arts"  of  France. 
The   Illustrations   executed    under    the  artistic    direction   of    M. 
Ariiengaud,  of  Paris.     In  one  handsome  yolume,  half-roan,  royal 
4to,  price  30s. 
*  ^*  Only  a  few  copies  of  this  splendid  work  remain  in  print. 
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Miscellaneous  Woeks — Continued.'] 

Memoirs  of  the  Queens  of  Prussia.   By  Emita  Willshek 

Atkinson.  This  work  especially  includes  the  period  between 
1701,  the  date  of  Frederic  the  First's  assumption  of  the  title  of 
King,  and  the  present  time,  and  is  intended  to  describe  the  lives, 
and  as  much  as  can  be  ascertained  of  the  private  history  of  the  six 
Princesses  who  bore  the  titles  of  Queens  of  Prussia  during  that 
period.     Demy  8vo,  price  10s.  6d.  cloth. 

St.  Leonard  ;  or,  The  Missionary  :  A  Yision.  The  scene 
of  the  Poem  is  laid  in  India  in  the  days  of  Akbar  ;  the  hero  suffers 
death  at  an  auto  dafi  at  Goa.     Price  3s.  6d.,  12mo,  cloth. 

The  Ladies'  Drawing-room  Book ;  Containing  upwards 

of  Thirty  magnificent  Engravings,  with  Sixty-four  Pages  of  appro- 
priate Text.  Also,  104  Pages  of  full  Directions  for  working  in 
Crochet,  Point  Lace,  Embroidery,  &c. ;  with  Explanatory  Engrav- 
ings, consisting  of  nearly  100  Patterns  in  every  department  of 
Ladies'  "Work.     Price  10s.  6d.,  elegant  cloth,  gilt  edges. 

This  beautiful  work  will  never  be  reprinted,  and  but  a  very 
few  copies  remain  in  print. 

Daniel  Webster's  Great  Orations  and  Senatorial 

Speeches  ;  comprising  his  Eulogies  on  Adams  and  Jefferson  ;  Ora- 
tions on  the  First  Settlement  of  New  England;  on  the  Bunker-Hill 
Monument;  and  his  Reply  to  Hayne  on  the  Sale  of  Public  Lands, 
&c.  With  a  beautifully-engraved  Portrait  of  Mr.  Webster.  Price 
2s.,  in  handsome  cloth  boards. 

MISS    KENNEDY'S    NEW    NOVEL. 
Shreds  and  Patches;    or,   Pathos  and  Bathos.     A  Tale 

of  Fashionable  Life.     By  Jane  Kennedy.    Crown  Svo,  handsome 

cloth,  33.  6d. 

"  The  work  is  admirably  written,  and  being  pervaded  by  a  healthy  and  improv- 
ing tone,  it  may  safely  be  "placed  in  the  hands  of  the  young  of  both  sexes."— 
Morning  Post. 

The  Balance  of  Beauty;  or,  The  Lost  Image  Ee- 
stored.  By  Jane  Kexnedy,  Author  of  "Sketches  of  Character," 
"Julian,"  "Young  Maids  and  Old  Maids,"  "Things  New  and 
Old,"  &c.     Price  3s.  6d.,  neatly  bound  in  cloth. 

"  Miss  Kennedy  may  take  it  for  granted  that  those  who  judge  purely  upon  the 
merits  of  her  literary  performances,  and  with  thorough  impartiality,  will  do  her 
the  justice  to  inform  the  public  that  her  last  tale  shows  abundant  proofs  of  clever- 
ness, a  shrewd  appreciation  of  character,  and  an  earnest  disposition  to  be  useful 
for  the  promotion  of  sound  learning  and  accurate  religious  training.  We  have 
come  to  this  conclusion  after  a  careful  perusal  of  '  The  Balance  of  Beauty,'  and 
have  much  pleasure  in  recording  such  an  opinion  of  its  merits." — Weekly 
Messenger. 
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Miscellaneous  Wop.ks — Coniinued.l 

The  Wit    and  Opinions  of  Douglas  JerroM.     A 

Collection  of  the  Bright  Thoughts,  Pungent  Sarcasms,  and  Words 
of  Wisdom  uttered  by  this  celebrated  man.  Edited  by  his  Son. 
Small  8vo,  price  23.  6d. 

Eecollections  of  a  Detective  Police  Officer.    Second 

Series.  By  Waters.  Being  a  Collection  of  Incidents  of  the  same 
thrilling  interest  as  those  contained  in  the  First  Series.  Price  Is.  6d. 

Lionel  Eitzgibbon  and  his  Parrot,    niustrated.    By 

the  Author  of  "The  Balance  of  Beauty,"  &c.  A  nice  Present 
for  Boys  and  Girls.     Price  3s.  6d.,  cloth  gilt. 

The  Angler's  Complete  Guide  to  the  Elvers  and  Lakes 
of  England.  By  Egbert  Blaket,  Ph.D.  New  and  Revised 
Edition,  fcap.,  %yith  an  Illustration  by  Birket  Foster,  and  an  Illus- 
trated Wrapper.     Price  2s.,  boards. 


The   Life   of  Alexis  Soyer.     By  Hs   Two   Secretaries. 

Containing  a  number  of  Pteceipts  never  before  published  ;  a  com- 
plete system  of  Vegetarian  Dietary ;  a  proposition  for  a  College  of 
Domestic  Servants,  etc^     Price  2s.,  ornamental  boards. 

"  To  read  the  book  is  to  learn  that  the  life  of  a  cook  may  not  be  without  high 
aspirations  and  entertaining  incidents." — Mornina  Post. 

"  The  impublished  receipts  and  odds  and  ends  of  gastronomy  are  worth  the 
money  charged  for  the  whole  aifair." — Morning  Herald. 

Hints   for  the  Table ;   or,  the  Economy  of  Good  Living, 
with  a  few  words  on  Wines.     Price  2s.  6d. 

"  This  is  a  wonderful  book." — Morning  Star. 

The  Gourmet's  Guide  to  Rabbit-CooMng ;  or,  How 

to  Cook  a  Babbit  in  One  Hundred  and  Twenty -four  diiferent 
ways.     Price  Is. 

Seven  Hundred  Domestic  Hints  in  every  branch  of 

Family  Management.     By  a  Lady.     Price  2s.  6d. 
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HORTICULTUEE,  GARDENING,  ETC. 


The  Cottage  Gardener's  Dictionary.    Describing  the 

Plants,  Fruits,  and  Vegetables  desirable  for  the  Garden,  and  ex- 
plaining the  Terms  and  Operations  employed  in  their  cultivation  ; 
with  an  Alphabetical  List  of  Synonyms.  Edited  by  G.  ^y.  John- 
son, Esq.,  Editor  of  "  The  Cottage  Gardener,"  &c.  &c.  Third 
Edition.     Crown  Svo,  strongly  bound  in  cloth,  8s.  6d. 

Glenny's   Handbook  to    the    Flower-Garden  and 

Greenhouse ;  comprising  the  Description,  Cultivation,  and  Ma- 
nagement of  all  the  popular  Flowers  and  Plants  grown  in  this 
country ;  with  a  Calendar  of  Monthly  Operations  for  the  Flower- 
garden  and  Greenhouse.  Just  published,  a  new  and  thoroughly 
revised  Edition.  By  George  Glenny,  Editor  of  the  "  Gardener's 
dener' 8  Gazette,"  and  the  "Gardener  and  Practical  Florist,"  &c. 
(fee.     Crown  Svo,  cloth,  gilt  edges,  price  5s.  64. 

Glenny's  Catechism  of  Gardening.     Containing  the 

Elements  of  Practical  Gardening,  or  Plain  Questions  and  Answers. 
Arranged  for  the  use  of  Schools,  by  the  Eev.  J.  Edwards,  Second 
Master  of  King's  College,  London  ;  and  particularly  adapted  for 
Agricultural  and  Village  Schools.     18mo,  sewed,  9d. 

j  Glenny's  Garden  Almanac,  and  Florist's  Directory  for 

I  1860 — 23rd   year;    containing  the  Management  of  an  Amateur's 

j  Garden  during  the  Year;  New  Plants,   Flowers,  &c.,  to  come  out 

I  in  the  Spring,  and  other  useful  information.     Price  Is, 

The    Vegetable     Kingdom,    and     its     Products. 

Serving  as  an  introduction  to  the  natural  system  of  Botany,  and  as 
a  Text-book  to  the  study  of  all  vegetable  products  used  in  the  arts, 
manufactures,  medicine,  and  domestic  economy,  arranged  according 
to  the  system  of  De  Candolle.  Illustrated  with  nearly  300  En- 
gravings, and  containing  an  enumeration  of  7,000  Genera,  and  4,000 
Synonymes,  representing  about  100,000  species  of  Plants.  By 
EoBERT  IIoGG,  author  of  "British  Pomology,"  "The  Manual  of 
Fruits,"  and  Co-editor  of  "  The  Cottage  Gardener."  Crown  Svo, 
cloth,  10s.  6d. 


Manual  of  Flower  Gardening  for  Ladies.    By  J.  B. 

Whiting,  Practical  Gardener.     Boyal  24mo,  sewed,  price  Is. 
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TREATISES  ON  THE  ROBEETSONIAN  METHOD. 


German  Without  a  Master.  Sixth  Edition.  A  Course 
of  Lessons  in  the  German  Language.  FIRST  SERIES:  Containing 
Introductory  Exercises  in  Reading,  Writing,  and  Speaking  Ger- 
man, as  well  as  a  simplified  Method  of  Declining  the  Nouns,  never 
before  published  ;  together  with  full  Instructions  for  the  Guidance 
of  the  Learner  in  pronouncing  the  Language.     Price  26. 

SECOND  SERIES :  Containing  Advanced  Exercises  in  Reading, 
"Writing,  and  Speaking  German  ;  together  with  Rules  for  Con- 
jugating the  Verbs,  and  Directions  for  making  use  of  the  German 
WRITTEN  Character.     Price  23. 

THIRD  SERIES :  Containing  Concluding  Exercises  in  Reading, 
Writing,  and  Speaking  German;  and  Directions  for  the  Learner 
in  continuing  the  Study  of  the  Language.     Price  2s. 

The  whole  Course  of  Eighteen  Lessons  may  be  had,  neatly  bound  in 
cloth,  lettered,  price  Ts.  6d. 

French  Without  a  Master,     fiftieth  Thousand.     A 

Course  of  Lessons  in  the  French  Language.  Containing  an  Explana- 
tion of  the  chief  Idiomatic  Difficultiesof  the  Language,  a  Practical 
Introduction  to  French  Conversation,  and  a  complete  Treatise  on 
the  Pronunciation.  Intended  for  the  Use  of  Persons  studying  the 
Language  without  the  aid  of  a  Teacher.     Price  2s. 

Spanish  Without  a  Master.  Fourth  Edition.  A  Course 
of  Lessons  in  the  Spanish  Language:  Containing,  a  General  View  of 
the  Construction'  of  the  Language,  together  with  a  Practical  Ex- 
position of  the  Pronunciation.  For  the  Use  of  Persons  studying 
the  Language  without  a  Master.    Price  2s. 

Latin  Without    a  Master,      New  Edition.     A  Course 

of  Ijess<ms  in  the  Latin  Language :  Containing  a  General  View  of 
the  Structure  of  the  Language,  Exercises  in  Reading  and  Speaking 
Latin,  together  with  a  complete  Treatise  on  the  Modern  English 
Pronunciation  of  the  Language.   Price  2s, 

Italian  Without  a  Master.  A  Course  of  Lessons  In 
the  Italian  Language.     Price  2s. 

English  Without  a  Master.  A  Course  of  Lessons 
in  the  English  Language.     Price  2s. 
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A  HANDSOME  ADDITION  TO  A  BOOK-CASE. 

Kow  ready,  Vols.  I.  to  YI.,  handsomely  bound,  price  7s.  6d.  each, 

THE    NATIONAL    MAGAZINE. 

A  Journal  deroted  to  Literature  and  Art,  and  equally  an  organ  of  both 
— an  Art  Magazine,  but  not  one  to  which  Literature  is  merely  inci- 
dental;  a  Literary  Magazine,  but  not  one  to  which  Art  is  a  mere 
adjunct.     Among  the  contributors  are  included  E.  B.  Brough,  Dr. 

DORAN,  H.  SUTHERLAXD    EdWAKDS,  IsA.  CrAIG,  MisS  MuLOCH,  "\YeST- 

LAJXD  Marstox,  J.  IIoLLiNGSHEAD,  AxxA  Black^-ell,  the  Author  of 
"A  Trap  to  Catch  a  Sunbeam,"  and  a  phalanx  of  other  literary  talent 
too  numerous  to  mention. 

Attractiveness  of  subject  and  of  treatment  is  studied  in  every  de- 
partment. Tales  by  acknowledged  authors  occupy  considerable  space  ; 
reviews ;  essays ;  varieties  of  travel  and  adventure ;  humorous 
sketches  ;  and  occasional  reports  of  public  matters,  find  due  place  ; 
thus  forming,  altogether,  whether  regarded  from  a  literary  or  an 
artistic  point  of  view,  a  Magazine  of  surpassing  interest  and  beauty.  \ 

This  interesting  and  valuable  magazine  may  also  be  had  in  Parts  at 
lOd.  and  Is.,  a  small  number  of  each  (parts  1  to  36)  being  still  obtain- 
able. Subscribers  who  possess  imperfect  sets,  and  who  are  desirous  of 
completing  them,  should  do  so  immediately,  there  being  only  a  limited 
number  of  sets  remaining  in  print.     Cases  for  binding,  23.  each. 


Price  Threepence,  Monthly^ 


THE     BOOK     AND    ITS    MISSIONS; 

Dedicated  to  the  British  and  Foreign  Bible  Society,  and  to  the 
friends  of  Bible  Circulation  throughout  the  world.  Edited  by 
L.  N.  E.,  author  of  the  "  Book  and  its  Story."  The  Book  of 
CrOD  itself  is  shown  to  map  out  the  whole  world  into  five  divisions 
by  its  own  reception  in  it. — Past  and  Present.  It  may  be  traced 
to  the  Ancient  Church,  which  primarily  received  it — to  the  lands 
where  the  Priests  now  Hide  it  from  the  People— to  those  where 
a  False  Book  has  supplanted  it — to  those  where  it  is  yet  u.\- 
KNOwn— and  finally  to  the  Protestant  countries,  from  whence  it  goes 
forth  to  be  the  Light  of  the  Earth.  This  progress  is  illuminated  in 
The  Book  and  its  Missions  by  historical  and  geographical  details, 
carefully  collected  from  the  best  authorities,  in  order  to  interest  the 
general  reader,  and  to  afford,  especially  to  the  young,  a  more  realising 
sense  of  the  mighty  work  the  Bible  is  accomplishing  "afar  off,"  and 
"near  home."  While  the  principles  of  the  Bible  Society  do  not  per- 
mit its  ofiice  bearers  to  accept  the  responsibility  of  editing  such  a 
magazine  as  the  present,  it  yet  enjoys  their  unqualified  recommend- 
tion,  and  much  of  the  matter  passes  under  their  direct  supervision. 

Nos.  1  to  46  are  all  in  print  ;  also  in  Vols.,  cloth,  plain,  3s.  ;  or  gilt 
edges,  3s.  6d.  Vols.  I.  II.  III.  are  now  ready.  Vol.  IV.,  and  Vols. 
III.  and  IV.  bound  together,  will  be  published  December  1st. 
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